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AT  a  Meeting  of  the  Royal- 

Society,^/?^,  1743* 


M.  FOL  KE  S,  Pr.  R.  S, 


To  the  Right  Honourable  Daniel 

Earl  of  Winchelfea  and  Notting¬ 
ham; 


The  Honourable  John  Cokburne  Efq\ 
‘The  Right  Honourable  Lord  Arc  h  i- 


bald  Hamilton; 

The  Right  Honourable  Lord  Balti¬ 
more; 

The  Honourable  Philip  Cave n~ 
d  i  s  h  Efq\ 

The  Honourable  George  Lee  Doc¬ 
tor  of  Laws ; 

The  Honourable  JohnTrevor  Efq\ 

Gommiffioners  for  Executing  the  Office 
of  Lord  High  Admiral  of  Great 
Britain,  &Cj 

MY  LORDS, 

THough  the  Subject  of  this 
Treatife  is  like  to  be  of  great 
Benefit  to  Mankind,  in  ma¬ 
ny  Refpe&s;  yet  as  it  was  at  firfl; 

A  2  principally 
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principally  intended  for  the  Service 
of  Sea  farers;  and  as  your  Lordfhips 
were  pleafed  to  encourage  and  pro¬ 
mote  the  Thing,  by  ordering  a  Trial 
to  be  made  thereof:  fo  I  thought  it 
not  improper,  to  addrefs  myfelf  on 
this  occafion  to  your  Lordfhips,  who 
have  the  Super-intendency  of  the 
Royal  Navy. 

There  is  no  doubt  but  it  will 
fully  anfwer  your  Lordfhips  tender 
Care  and  Concern  for  the  Welfare 
of  Navigators,  as  it  will  contribute 

>  -  i 

much  to  their  Health,  by  fupply- 
ing  them,  in  exchange  for  a  very 
noxious,  with  Plenty  of  frefh  Air,  that 
genuine  Cordial  of  Life:  For  that 
wonderful  Fluid  the  Air,  which,  by 
infinite  Combinations  with  natural 
Bodies,  produces  furprizing  Effe&s, 


as 
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as  it  is  on  the  one  Hand  when  pure, 
the  chief  Nourifher  and  Preferver 

*  r* 

of  the  Life  of  Animats  and  Vege¬ 
tables;  fo,  when  foul  and  putrid,  it 
is  the  great  Principle  of  their  Deftruc- 
tion. 

A  s  Sea-farers,  that  Valuable  and 
Ufeful  Part  of  Mankind,  have  many 
Hardfhips  and  Difficulties  to  contend 
with)  fo  it  is  of  great  Importance  to 
obviate  as  many  of  them  as  poffible : 
And  as  the  noxious  Air  in  Ships  has 
hitherto  been  one  of  their  greateft 
Grievances,  by  making  lick  and  de- 
ftroying  multitudes  of  them ;  fo  the 
finding  a  Means  to  prevent  this  great 
Evil,  is  of  vaftly  more  Confequence 
to  Navigation,  than  the  Difcovery 
of  the  Longitude;  as  being  a  Means 
of  faving  innumerable  more  Lives, 

A  3  than 
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than  that  would  do.  And  therefore 

\  ? 

it  was  what  well  deferred  the  moil 
diligent  Refearches;  and  even  the 
trying,  every  the  lowed:  Degree  of 

Probability  of  effecting  it. 

■ 

When  it  is  found,  that  Men  can, 
with  greater  Safety  to  their  Lives, 
traverfe  the  vaft  Expanfe  of  Waters, 
it  will  be  a  great  Advantage  to  Na¬ 
vigation,  and  Traffick  will  thereby 
oe  much  inlarged. 

'■  '  '  '  ■  V  jG  I 

Th  a  t  your  Lordlhips  have  not 
herein  been  countenancing  a  vain 
fruitlefs  Attempt,  is  evident,  not  only 
1  from  confidering  the  Effe&s  of  the 
Engine,  which  exchanges  great  Quan¬ 
tities  of  bad,  for  good  Air;  but  alfo 
from  the  Event,  it  having  been  found 

very 
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very  falutary  by  the  Swedes ,  who  have . 
made  the  Trial. 

.  .  ••  -  -  J*4'  v  *.  t.  •£»  Qfi I..  ..  j, 

’T is  a  good  Symptom  that  we 
are  got  upon  a  right  Scent,  when  it 
leads  not  only  to  the  Thing  firft 
fought  for;  but  alfo  to  many  other 
ufeful  Difcoveries,  as  we  fee  this 

does*  y  ■  i 

^  ,  -  •  „  .  . 

W  e  have  here  an  Inftance,  that 
the  Study  of  Natural  Philofophy  is 
not  a  meer  trifling  Amufement,  as 
fome  are  apt  to  imagine:  For  it  not 
only  delights  the  Mind,  and  gives  it 
the  moft  agreeable  Entertainment, 
in  feeing  in  every  thing  the  Wifdom 
of  the  great  Architeft  of  Nature:  But 
it  is  alfo  the  moft  likely  Means,  to 
make  the  Gift  of  kind  Providence, 
this  natural  World,  the  more  bene- 

A  4  ficial 
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ficial  to  us,  by  teaching  us  how, 
both  to  avoid  what  is  Hurtful,  and 
to  purfue  what  is  moft  Ufeful  and 
Beneficial  to  us. 


I  am^ 

With  all  due.  RefpeB , 

•  -  •< 

Mv  Lords, 

■  '■  ,  "  V?  i-v  V 

Tour  Lordjhips 
Obedient  Humble  Servant , 


Stephen  Hales . 


PREFACE. 

% 

IT  may  not  be  improper  to  give  an 
Account  how  /,  who  am  neither 
concerned  nor  skilled  in  naval 
Affairs ,  came  firfi  to  think  of  thefe 
Ventilators ;  viz.  In  the  beginning  of 
September  in  the  Tear  1 740,  I  wrote 
to  Dr.  Martin  Phyjician  to  Lord  Cath- 
cart,  General  of  the  Forces  which  lay 
imbarked  at  Spithead,  for  an  Expe¬ 
dition  in  America,  to  propofe  (befdes 
the  ufual  fprinkling  between  Decks 

.  V  /' 

with  Vinegar)  the  hanging  up  very 
many  Cloths  dipped  in  Vinegar ,  in 
proper  Places  between  Decks ,  in  order 
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to  make  the  Air  more  wholefome  s 
And  in  cafe  an  infeElious  Difemper 
Jhould  be  in  any  Ship ,  to  cure  the  In- 
feSlion  ’with  the  Fumes  of  burning 
Brimfone. 

It  was  from  thefe  Conf derations, 
which  often  recurred  to  my  Thoughts, 
that  it  occurred  to  me  the  March  fol¬ 
lowing,  that  large  V mtilators  would 
be  very  ferviceable ,  in  making  the 
Air  in  Ships  more  wholefome ;  this  I 
was  Jo  fully  J at  isfied  of  that  I  imme- 
■diately  drew  up  an  Account  of  ity  fe¬ 
ver  a!  Copies 
cated ,  both  L 
many  P erf ons  of  DiflinBion,  and 
Members  of  the  Royal  Society :  Before 
whom  I  laid  a  large  Account  of  it, 
which  was  read  in  their  Prefence  the 
May  following,  as  appears  by  the  Mi¬ 
nutes  of  the  Society. 


of  which  were  communi¬ 
st  my  felf  and  othe 


ers ,  to 


November 
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November  the  fxth  following ,  viz. 
in  the  Year  1741,  Martin  Triewald, 
Captain  of  Mechanicks  and  Military 
Architect  to  the  King  of  Sweden,  and 
Fellow  of  the  Royal  Society  at  Lon¬ 
don,  in  a  Fetter  to  Cromwell  Mor¬ 
timer  M.  D.  and  Secretary  of  the 
Royal  Society,  fays,  that  “  this  Spring 
“  he  had  invented  a  Machine,  for  the 
((  Ufe  of  his  Majeflys  Men  of  IK ar , 
“  which  went  to  block  ut>  Petersburg!:!, 

5  L  O' 

li  in  order  to  draw  out  the  bad  Air 
“  from  under  their  Decks ,  the  leaf 
“  of  which  does  exhauf  36172  cu- 
‘‘  bick  Feet  of  Air  in  an  Hour,"  that 
is  at  the  Rate  of  21732  Tuns  in 
twenty  four  Hours. 

It  were  a  very  extraordinary  Cir- 
cumfance,  that  two  Perfons  at  Jo 
great  a  Difance  from  each  other, 
without  getting  a  Hint  of  it ,  one  from 


the 
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the  other ,  fhould  happen  to  hit  on  in - 
venting  a  like  very  ufeful  Engine. 

And  in  his  Letter  to  Dr.  Morti¬ 
mer,  dated  the  Sth  of  June  1742,  he 
fays.  “  that  he  wrote  a  DeduBion  of 
(  the  Ufefi ulnefs  of  his  Engine  on 
tc  hoard  Ships  only ,  which  has  been 
“  printed  by  Order  of  His  Majefy , 
u  and  been  difributed  among  the 
11  Officers  of  the  Navy." 

tor  this  Engine  he  had  a  Privilege 
for  Life,  granted  him  by  the  King 
and  Senate  of  Sweden,  dated  the  20  th 
October  17+!)  which  Privilege  is 
printed  at  the  end  of  the  above  men¬ 
tioned  DeduBion, 

A  Tranfation  of  which  ingenious 
Treat  if e ,  was  communicated  to  me 
by  Dr.  Mortimer ;  in  which  he  fays 
S£  In  Hofpitals  and  Barracks  far  the 
u  Sick,  this  Machine  is  placed  in  the 
u  Garret ,  from  whence  two  or  three 

“  Pipes 
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Pipes  go  down ,  fame  Inches  thro 

the  Ceiling,  into  each  Room  where 
a  the  Sick  lie ;  and  thus  draw  out  all 
“  the  unwholefome  Air  and  Stench , 
<c  which  does  more  harm  than  any 
“  Phyjick  can  repair .  And  at  the 
il  fame  time ,  /W  accidental  Be- 
“  nefit ,  That  thofe  who  begin  to  mend \ 
“  £7  w  themf elves  a  proper  Ex  - 

“  ercife,  in  working  the  Machine: 
“  Only  they  ought  to  take  care  to  keep 
“  all  the  Garrei-W indows  open, 
“  while  the  Machine  is  a  going.  In 
u  Men  of  War  and  Ho  fpital-Ships , 
“  this  Machine  is  placed  on  the  up - 
H  per  Deck ,  dire&ly  ever  the  great 
‘ ‘  or  any  other  Hatch  •  And  then  the 
“  Pipe ,  which  goes  down  between  the 
u  Decks ,  draws  out  the  unwholefome 

u  A  inflantly  Supplied 

“  by  frefhd 


This 


preface. 


This  Treatife,  he  fays ,  was  read  be¬ 
fore  the  Royal  Academy  of  Sweden 
the  third  day  of  April  1742.  “  which 
“  noble  Work  the  Academy  wijh  to 
li  fee  Joan  printed?'  This  was  eleven 
Months  after  mine  was  laid  before 
the  Royal  Society. 


And  in  his  Letter  to  Baron  Wafen- 
berg,  Envoy  from  the  .King  of  Sweden, 
dated  the  2  2d  of  April  1743,  which 


the  Baron  did  me  the  Favour  of  Com - 
inundating  to  me,  he  fays ,  “  that 
“  every  Swedifh  Man  of  War ,  and 
“  Hofpital-Ship ,  was  lajl  Year  fur- 
“  itijhed  with  one  of  my  Engines  • 
“  which  had  Hot  been  done ,  in  cafe 
(l  they  had  not  experienced  the  Be- 
H  nefit  of  the  fame,  the  Campaign 
a  before  that."  So  that  a  Trial  was 
made  with  thefe  T entilators  in  the 
Year  1741,  which  proved  a  very 
fckly  Summer  in  the  Swedifh  Fleet, 


except 
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except  only  in  the  Ship  or  Ships,  which 
were  refrejhed  by  Ventilators:  A 
Jlrong  Injlance  of  their  great  Ufeful- 
nefs ;  which  induced  the  Swedes  to  put 
■them  into  every  Man  of  War  and 
Hof  pi tal-Ship,  the  Year  following. 

And  Mr.  Triewald  further  fays, 
that  in  the  Summer  of  the  Year  1 742. 
he  had  fent  one  of  his  Engines,  calcu¬ 
lated  for  a  Sixty  Gun  Man  of  War, 
to  France;  which  being  approved  of 
by  the  Royal  Academy  ^/'Sciences  at 
Paris,  the  King  ^France  has  ordered 
all  the  Men  of  War  to  be  furnifhed 
with  the  like  V entilators.  ** 

Being  informed,  while  this  Book 
Was  printing,  that  it  was  faid  that 
Nathaniel  Henfhaw  M.  D.  F.R.S, 
had  long  fmce  made  a  like  Propofol , 
for  fweetning  the  Air  of  Ships,  in  a 
Yreatife  called  Aero-Chalinos,  or  a 
Regifter  for  the  Air,  printed  in  the 

I  ear 
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Tear  1677;  having  never  feen  the 
Book ,  I fent  for  it  from  the  Royal 
Society  Library. 

In  which  Book  is  the  following  Pro¬ 
pofol ,  viz.  In  order  to  have  the  Be¬ 
nefit  of  Change  of  Air ,  to  another 
Country  or  Climate ,  almojl  at  any 
Seafon ,  and  that  without  going  out 
of  the  Iloufe ;  he  would  have  a  Roomy 
which  he  calls  an  Air-Chamber ,  to 
be  built  about  twelve  Feet  fquare , 
and  Air-tight  every  where ;  with  a 
very  large  Pair  of  Organ-Bellows  to 
be  placed  in  the  Room to  or  from 
which ,  Air  is  to  be  conveyed  through 
the  IV alf  by  a  Copper  Pipe ;  with 
Vt alves  to  open  inward  or  outward, 
as  Occafion  foal l  require.  With 
thefe  Bellows,  the  Air  in  the  Room 
is  either  to  be  condenfed  and  made 
heavier ,  by  forcing  Air  in,  or  lighter, 
by  conveying  Air  out  of  the  Room. 

Now, 


PREFACE.  xvii 
Now,  fuppofing  when  the  Air  is 

Jo  light ,  as  to  have  the  ^uickfelver 
in  the  Weather-Glafs  fallen  to  its 
lowejl  Mark  twenty  eight  Inches ,  that 
a  Perfon  Jhould  then  define  to  be  in 
an  Air  fo  heavy ,  as  to  raife  the  Mer¬ 
cury  three  Inches  higher  up  to  fettled 
fair  j  then  the  Air  inufi  be  forcibly 
drove  into  the  Room  by  the  Bellows ; 
and  vice  veria  it  tnufi  be  drawn  out , 
when  it  is  required  to  have  the  Air 
in  the  Room  fo  much  lighter  than 
the  outward  Air. 

Bui  in  both  toefe  Cafes ,  the  Force 
oj  toe  me l of e cl  Air  to  pufh  out  in  a 
condenfed  fate,  or  of  the  outward 
Air  to  prefs  into  the  Room ,  in  a  rare— 
jied  fate,  would  beno  lefs  than  38304. 
Pounds  Troy,  fuppofing  the  Room  to 
be  twelve  Feet  fquare  everyway.  And 
the  Force  of  the  Air  againfi  the  Glafs 
op  the  Window,  fuppofing  it  to  be  a 

a  Foot 
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Foot  fquare ,  would  be  266  Pounds., 
And  the  Prejfure  of  Air  on  the  Bel¬ 
lows,  if  they  were  two  Feet  broad  and 
fx  Feet  long ,  would  be  equal  to  3192 
Pounds:  for  in  all  thefe  Cafes ,  the. 
Prejfure  would  be  equal  to  a  Quan¬ 
tity  of  Mercury  three  Inches  deep ,  and 
as  broad  as  the  fdes  of  the  Room ,  or 
furface  of  the  Bellows, 

He  propofes  by  this  means  to  cure 
intermitting  Fevers ,  by  having  the 
Air  in  the  Room  rarefied  in  the  cold 
Fit ,  and  condenjed  in  the  hot  Fit ;  dur¬ 
ing  the  whole  time  of  which ,  the  Pa¬ 
tient  is  to  continue  therein  :  And  re¬ 
commends  the  ufe  of  it, among  other  Dif- 
tempers ,  to  cure  the  Stone  and  the  Pox. 

He  propojes  alfo  to  prevent  Sea- 
Sicknefs  thereby ,  by  having  a  Man 
thus  flout  up  in  a  clofe  Cabin  in  a  com- 
preffed  Air :  Hois,  I  fuppofe,  has  led 
fame  to  fay ,  that  this  and  my  Propo¬ 
fol 
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Jal  are  the  fame.  But  how  wide  is 
their  Difference  !  My  Ventilators  are 
intended  to  promote  a  free  Perfpira - 
tion  and  Breathings  by  conveying 
great  Quantities  of  frefh  Air  into 
Ships ,  in  exchange  for  very  bad  Air. 
On  the  contrary ,  Dr.  Henfhaw’j  Con¬ 
trivance  would  make  a  good  Air ,  by 
confning  it ,  very  bad ,  and  thereby 
retard  P erfpiration,  and  incommode 
the  Breathings  tind  fo  caufes  injlead 
of  preventings  Sicknefs :  And  were 
his  of  any  real  Ben  efts  it  could  only  be 
fo  to  very  few  s  and  that  by  turns ;  where¬ 
as  mine  will  be  benefcial  to  the  whole 
Ship's  Crew  at  the  fame  time.  Befdes , 
the  Make  of  my  V entilators  is  very  di f- 
ferent  from  that  of  Organ-Bellows. 

I  fhould  not  have  troubled  the 
TV orld  with  the  Recital  of  this  fooliff 
Propofals  had  it  not  been  to  obviate 
a  falfe  Reports  which  might  have  pre¬ 
vailed 
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vailed  much  more y  efpecially  conjider - 
ing  that  the  Book  itfelfi  which  refutes 
it)  is  now  grown  fcarce . 

As  thefe  V entilators  are  like  to 
prove  of  great  Benefit  to  Mankind \ 
in  many  other  RefpeEls  than  are  here 
mentioned ,  or  can  as  yet  be  thought 
of ;  fo  it  will  be  of  great  ufe ?  if  thofe 
who  fio  all  have  made  farther  Improve¬ 
ments)  will \  from  time  to  time 5  commu¬ 
nicate  them  j  as  alfo  an  Account  of  the 
Difficulties  or  Succefs  they  have  met 
with  in  putting  the  "Things  here  pro- 
pofed  in  execution , 


ERRATA. 

U^GE  5.  penult,  for  Z.  i\  N.  p.  15..  1.  14.  r# 

—  P"  !/•  ^ ■  o E-  Pumps  r.  Dcimps.  p.  ^ o.  1  2.  for  ir ’ 
r.  j>.  54.  !.  24.  for  Hulit  r.  p.  !.  9.  r.  C.  B. 


4 


A 


DESCRIPTION 


O  F 


VENTILATORS,  &c. 

(  r-  ) 


B 


EING  informed,  how  very  Often- 
,  five  the  clofe  confined  Air  in  Ships 
was,  and  that  chiefly  where  there 


were  a  great  number  of  Men,  as  in  Men  of 
War,  and  efpecially,  in  Traniport  and  Hofpi- 
tal  Ships  5  it  occurred  to  me,  that  this  Inconve¬ 
nience  might,  in  a  great  Meafurc,  be  obvi¬ 
ated  by  means  of  large  Bellows,  either  fuch 
as  are  made  for  Organs,  which  move  on  a 
Joint  on  one  end,  or  elfe  are  made  fquare  or 
round,  like  what  are  called  lantern  Bellows-, 
which  arc  railed  and  comprefled  on  all  fides* 


B 


being 
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being  Cubes  or  Cylinders,  capable  of  being 
lengthened  or  comprdled.  The  firft  Sore 
feems  to  be  the  mod  commodious  for  thefe 
Purpofes;  but  they  may  be  made  of  any 
fiiapc,  as  fhali  be  found  beft  to  fuit  the  Place 
where  they  are  to  be  fixed. 

*  ’ 

2.  And  whereas  Smiths  Bellows  and  Or¬ 
gan  Bellows  arc  heaved  with  Labour,  be- 
eaufe  in  them  it  is  neceflary  to  have  the  Air 
much  comprefied,  that  it  might  pais  with 
Velocity  and  Force  through  fmall  Orifices, 
it  is  propofed  therefore  to  have  the  Valves 
and  Paflages  through  thefe  Bellows  very 
large,  on  which  account  they  will  be  work¬ 
ed  to  and  fro,  with  the  greateft  Eafc  imagi¬ 
nable,  as  is  evident  in  the  cafe  of  common 
Bellows,  which  will  move  up  and  down, 
with  furprizing  Eafe,  if  their  Valve  be  held 
open  with  a  Finger.  And  the  Cafe  would  be 
juft  the  lame,  if  the  Bellows  were  very  large 
provided  the  Valves  were  proportionably 
large,  and  are  alfo  made  to  open  and  {hut 
eafily.  For  in  this  Cafe  we  only  want  to 
move  a  quantity  of  light  uncomprelTed  Air, 
from  the  outfide  to  the  infide  of.  the  Place 
where  it  is  defired,  or  from  within  outward. 

*  .  *  #  i  '  ‘  *  .  ‘ 

And 
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And  fiuce  a  Tun  or  forty  Cubick  Feet  of 
Air  in  bulk,  weighs  but  300  Grains,  which 
is  not  three  quarters  of  an  Ounce ;  fuppofe 
a  Pair  of  Bellows  were  fo  large,  as  to  con¬ 
tain  a  Tun,  yet  that  Tun  of  Air  would  give 
little  refinance  to  the  contradHng  Bellows 
provided  the  Valves  and  Wind-Pipes  leading 
to  and  from  them,  were  proportionably  large ; 
And  for  the  lame  Rea  Ion,  the  Dilatation 
of  the  Bellows  would  be  equally  eafy*  Thus 
we  breathe  to  and  fro  through  a  large  Wind- 
Pipe,  about  fixtcen  Tuns  of  Air  in  twenty- 
four  Hours,  with  little  or  no  Labour,  And 
in  this  confifts  the  peculiar  Excellence  of  this 
Contrivance;  this  Method  of  conveying  Air 
being  moll  limple,  and  analogous  to  the  way 
Which  Nature  makes  ufe  of,  to  convey 
frefh  Air  into  the  Lungs  of  Men,  and  of 
many  other  Animals,  viz.  by  the  eafy  riling 
and  filling  of  the  Midriff 

3.  Now  in  order  to  make  trial  of  the 
Method  here  propofed,  I  caufed  two  Pair  of 
Bellows  to  be  made  in  the  following  manner^ 
*viz,.  being  accommodated  with  a  Grainery? 
by  the  Favour  of  Governour  George  Tit  Efq; 
at  the  Houfe  of  Anthony  T^uncombe  Efq; 

B  2  which 
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which  was  thirty  Feet  long,  and  contained 
about  two  hundred  Tuns  of  Air;  in  the 
Idler  adjoining  Room,  were  placed,  fide  by 
fide,  two  large  Boxes,  which  were  ten  Feet 
long,  five  Feet  wide,  and  two  Feet  deep, 
in  the  clear  within  fide.  Fig.  i.  ABCD, 
deferibes  one  of  the  Boxes,  in  the  middle 
of  which  was  fixed  a  broad  Partition  or  Mid¬ 
riff',  which  was  made  to  move  up  and  down 
from  A  to  C,  on  the  Hinges  X,  by  means  of 
the  Iron  Rod  Z  R,  which  was  fixed  to  the 
Midriff  at  Z,  and  palled  through  a  fmall 
Hole  in  the  Cover  of  the  Box  up  to  R;  the 
like  Partition,  or  Midriff,  was  in  the  other 
Box,  with  its  Iron  Rod  Z  R ;  which  two 
Rods  were  fixed  to  a  Lever  or  Arm  F,  G, 
Fig.  2.  which  moved  on  the  fixed  Centre  O: 
So  that  by  the  alternate  railing  and  preffing 
down  of  the  Lever  F,  G,  the  Midriffs  were 
alfo  alternately  railed  and  deprefled,  where¬ 
by  thefe  double  Bellows  were,  at  the  fame 
time,  both  drawing  in  Air  and  pouring  it 
out;  one  of  each  Pair  of  Bellows,  being  in 
a  dilating  date,  drew  in  the  Air  ;  while  the 
other  two,  which  were  at  the  fame  time  in 
a  compreffing  ftate,  blew  it  out.  And  that 
the  Midriffs  might  be  the  lighter,  they  were 

made 
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made  of  four  Bars  or  Rails  length- wife,  and 
as  many  acrofs  them  breadth- wife,  which 
were  each  three  Inches  broad  and  an  Inch 
and  quarter  thick,  fwelling  in  the  middle 
to  give  them  Strength.  The  vacant  Spaces 
were  filled  up  with  thin  Pannels  of  Fir  Board,, 
like  Wainfcot  Work. 

4.  T  h  e  Midriff  Z  X  moving  to  and  fro 
with  its  Edges  very  near,  t riz.  -■ ^-th  of  an 
Inch  from  the  fides  of  the  Box  A,  B,  C,  D, 
F,  E,  Fig.  1.  very  little  Air,  in  comparifon 
of  the  whole,  will  efcape  by  the  Edges;  fo 
that  there  will  be  no  need  of  leathern  fides, 
as  in  common  Bellows:  which  Leather  would 
not  only  be  more  ex  pen  five,  but  would  alfo 
caufe  them  to  move  much  more  heavily. 
And,  that  the  Midriffs  mav  move  to  and 
fro  with  the  greater  Eafe,  and  without  touch¬ 
ing  the  fides  of  the  Boxes,  there  is  an  Iron- 
Regulator  fixed  upright,  Fig.  i.  to  the  middle 
of  the  end  of  the  Box  A  C  from  N  to  L ; 
which  being  half  an  Inch  thick,  and  an  Inch 
broad,  a  Notch  of  the  fame  depth  is  cut  in¬ 
to  the  middle  of  the  End  of  the  Midriff  at 
Z,  fo  that  the  Midriffs  in  rifing  and  falling, 
iuffer  no  other  Bearing  or  Fridtion  than  what 

B  3  is 
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is  made  between  the  Regulator  and  the 
Notch. 

f.  The  end  of  the  Box  at  A  C  mu  ft  be 
made  a  little  circular,  that  it  may  be 
the  better  adapted  in  all  Parts,  between  A 
and  C  to  the  riling  and  falling  Midriff;  and 
if  the  Boards  at  this  end  of  the  Box  be  but 
half  an  Inch  thick,  fucli  thin  Boards  will, 
on  being  nailed  on,  the  more  eafily  comply 
with,  and  be  forced  into  the  circular  Shape 
of,  the  Ends  of  the  Side-Boards  to  which  they 
are  nailed*  And  that  thefe  Boards  might 
the  better  retain  their  circular  Shape,  cir¬ 
cular  Battings  were  nailed  on  their  outfide: 
But  in  the  Ventilators  on  fhipboard,  for 
the  fake  of  greater  Strength,  this  circular 
Form  was  cut  out  of  a  thick  Fir-Plank.  At 
the  other  end  X  of  the  Midriff  a  flip  of 
Leather  may  be  nailed  over  the  Joint  at  the 
Hinges,  if  needful.  The  Hinges  were  made 
of  two  pieces  of  Iron,  one  of  which  grafped 
the  End  of  the  Midriff  at  the  fide,  the 
other  was  a  flat  piece  of  Iron  fix  Inches  long, 
one  and  a  half  broad,  and  half  Inch  thick, 
which  was  let  into  the  Side-Board  of  the 
Ventilators;  thefe  two  Irons  were  riveted  to¬ 
gether  with  a  Rivet  half  Inch  thick,  which 
was  the  moving  Joint,  6.  All 
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6.  All  the  Boards  of  which  the  Boxes 
are  compofed  ought  to  have  their  Joints 
well  fecured  with  Grooves  and  Tongues ,  and 
have  brown  Paper  parted  over  them;  and 
efpecially  near  both  the  Ends  they  may  be  fart 
ned  with  Wood-Screws,  to  draw  out,  in  or¬ 
der  to  reftify  any  thing  that  may  be  ami  ft 
there* 

7.  The  eight  large  Valves  for  the  Air  to 

pafs  through  were  placed  at  the  Hinge-End 
of  the  Boxes  BK,  Fig.  2.  1,  2,  3,  4,  y7  6? 

7,  8.  The  Valve,  Numb.  1.  opens  inward 
to  admit  the  Air  to  enter,  when  the  Mid¬ 
riff  is  depreffed  at  the  other  End,  r  by 
means  of  the  Lever  F  G.  And  at  the  fame 
time  the  Valve  3,  in  the  lower  Ventilator,, 
is  rtiut  by  the  comprerted  Air  which  pafles 
out  at  the  Valve  4.  But  when  that  Midriff 
is  raifed,  then  the  Valve  1  fhuts,  and  the  Air 
partes  out  at  the  Valve  2.  And  it  is  the  fame 
with  the  Valves  y,  6}  7,  8,  of  the  other 
Box  i  fo  that  when  by  the  Motion  of  the  Le¬ 
ver  F  G,  the  Midriffs  are  alternately  rifing 
and  falling,  then  two  of  the  Ventilators  arc 
conftantly  drawing  in  Air,  and  two  of  them 

B  4  at 
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at  the  fame  time  are  blowing  it  out  at  their 
proper  Valvesi  the  Air  entering  at  the  Valves 
T  3>  8,  and  pa  fling  out  at  the  Valves 

4.  5,  7- 

8.  I  here  was  fixed  to  the  Ventilators 
before  the  Valves  2,  4,  7,  7,  a  Box  Q,  Q, 
N,  M,  Fig.  3.  as  a  common  Receptacle  for 
all  the  Air  which  came  out  of  thofe  Valves; 
which  Air  palled  off  thro’  the  Trunk  P, 
which  was  a  Foot  fquare  in  the  Clear  with¬ 
in  ;  this  Trunk  patted  thro’  the  Partition- 
Wall  of  the  two  Rooms.  The  Valves  were 
hung  on  Leathern  Hinges,  which  were  fixed 
to  their  upper  Side,  which  is  beft,  becaufe 
that  Polition  will  caufe  them  always  to  flmt 
of  themfelvcs  by  their  own  Weight,  hr 
Ships  thcfc  Hinges  ought  to  be  made  of 
Brafs  or  Copper,  to  prevent  rutting. 

i  "  '  r  •• 

5>.  I  Made  the  Openings  of  the  Valves 
at  fir  ft,  twelve  Inches  long  and  fix  wide, 
which  was  one  hundredth  part  of  the 
Breadth  of  each  Midriff,  they  being  fifty 
fquare  Feet,  broad ;  but  on  trial,  I  found 
thefe  Openings  too  narrow  for  the  great 
Quantity  of  Air  which  was  to  pafs  thro' 

them. 
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them.  I  then  made  the  Openings  two  Feet 
ions,  and  feven  Inches  wide  ;  which  I  found 
to  be  a  fufficient  degree  of  widenefs,  that 
being  nearly  Tyh  part  of  the  Breadth  of 
each  Midriff :  which  were  moved  up  and 
down  eafily  enough,  notwithftanding  each 
of  them  weighed  on  the  Lever  at  RR,  Fig.  2. 
thirty  *■ -Pounds  5  which  very  little  increafcd 
the  Force  requifite  to  move  the  Lever,  be- 
caufe  they  counter-balanced  each  others 
Weight :  on  which  account  two  Pair  of 
thefe  Bellows,  in  this  horizontal  Pofturesmay 
be  worked  with  more  eafe  than  one  Pair. 

10.  It  is  very  requifite  to  make  the 
Valves  as  light  as  poffible $  for  when  they 
weighed  two  Pounds,  being  made  of  red 
Fir  half  Inch  thick,  they  did  not  open  wide 
enough  for  the  Air  to  pafs  freely.  But  when 
they  were  made  about  ~ih  Inch  thick,  and 
of  lighter  white  Fir,  weighing  but  fifteen 
Ounces  j  being  then  raifed,  by  the  rufhing 
Air,  to  an  Opening  of  about  forty-five  De¬ 
grees,  or  half  open  j  then  the  Midriffs  were 
worked  to  and  fro  with  eafe  enough.  But 
to  prevent  the  warping  of  thefe  thin  Valves, 

it  was  needful  to  let  in,  tack  and  glcw  on 

«  .  ... 

them 
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them,  Pieces  or  Fillets  acrofs  each  of  them 
viz.  one  at  each  End,  and  one  in  the 
Middle.  It  will  contribute  much  to  their 
Lightnefs,  to  have  the  lower  more  move- 
able  part  of  the  Valves  much  thinner  than 
the  upper  part ;  which  will  require  a  thicker 
Subftance  of  half  an  Inch,  to  nail  the  Hin¬ 
ges  fall  on  ;  which,  if  made  of  Horfes  Hides, 
will  be  very  tough  and  durable. 

1 1 .  I  f  it  were  needful  to  make  the 
Valves  open  wider,  with  more  eafe,  it  might 
be  done  by  placing  a  Counter-balancing 
Weight,  fo  as  to  make  them  {hut  with 
only  one  fourth  Part  of  their  Weight,  or 
lefs,  as  I  have  found  on  Trial  may  be  done  : 
but  there  feems  no  need  to  make  them  °o 
fo  very  eafy ;  tho’  the  Refinance  that  there 
is,  is  principally  from  the  Valves  :  for  when 
they  are  all  fet  open,  the  Midriffs  are  moved 
up  and  down  with  much  more  Eafe. 

12.  When  the  Box  QCU  with  its  Trunk 
P,  was  put  over  the  Valves  2,  4.,  7,  7. 
Fig.  2,  and  3.  fo  as  to  receive  the  Air  which 
rulhed  out  of  them ;  then  the  Midriffs  re¬ 
quired  a  fcnfibly  greater  Force  to  move 

them 
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them  up  and  down :  which  fhows  that  the 
Trunk  P  was  not  wide  enough,  not  with- 
flanding  it  was  a  Foot  fquare  in  the  Clear 
within  fide.  Whence  I  found,  that  the  work¬ 
ing  of  the  Bellows,  fafter  than  at  the  Rate 
of  fixty  Strokes  in  a  Minute,  did  not  pro- 
portionably  increafe  the  Quantity  of  Air  that 
was  conveyed  out  of  them  :  for  when  they 
worked  at  the  Rate  of  eighty  Strokes  in  a 
Minute,  the  Air  not  being  able  to  pafs  off 
fo  fall  at  the  Nofe,  was  much  comprefled 
in  the  Bellows  5  which  Air  dilating  again  as 
the  Bellows  dilated,  fo  much  the  lefs  Air 
was  fucked  in  at  each  Dilatation  of  the  Bel¬ 
lows,  and  confecjuently  fo  much  the  lefs 
paffed  off.  Which  is  a  Thing  well  worth 
the  taking  notice  of,  elfe  there  may  be 
much  fuperfluous  Labour,  when  the  Bel¬ 
lows  are  worked  too  fall,  for  the  Air  to 
pafs  as  freely  and  fall  off :  for  when  tjie 
Bellows  ar<?  large,  they  will  convey  great 
Quantities  of  Air,  without  being  worked 
very  fait,  which  will  much  leffen  the 
bout  of  Working  them- 
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(  II.  ) 

•  '  *  *  •  t 

I3‘  ¥T  is  cafy  to  make  an  Eftimate  of  the 
great  Quantities  of  Air,  that  are  con¬ 
veyed  by  thefe  Bellows:  For  fuppofe  the 
Midriffs  rife  and  fall  one  Foot  at  each 
Stroke,  which  is  enough,  and  that  fixty 
Times  in  a  Minute,  that  will  amount  to 
feventy-five  Tuns  in  a  Minute,  and  four 
Thoufand  five  Hundred  in  an  Hour;  which 
will  amount  to  one  Hundred  eight  Thou- 
land  Tuns  in  twenty-four  Hours.  And  the 
Trunk  P  being  a  Foot  fquare,  the  Velocity 
of  the  Air,  as  it  paffes  out  thence,  will  be 
at  the  rate  of  three  Thoufand  Feet  in  a 
Minute  ;  which  is  at  the  rate  of  thirty-four 
Miles  in  an  Hour.  This,  fuppofing  no 
Air  efcaped  between  the  Edges  of  the  ri- 
fing  and  falling  Midriffs,  and  the  Sides  of 
the  Boxes,  for  which,  an  Allowance  is  to 
be  made $  for  which,  fuppofing  eight  Miles 
are  dedu&ed*  a  large  Allowance ;  That 
will  be  nearly  the  Velocity  with  which  a 
Race-Horfc  goes,  who  runs  four  Miles  in 
nine  Minutes,  which  is  at  the  rate  of  . 
26,6  Miles  in  an  Hour.  And  more  than 

- .  1,  ■ 

thrice. 
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thrice  the  Velocity  with  which  Fans  impel 
Air,  in  winnowing  Corn,  when  they  are 
turned  at  the  Rate  of  feventy  Revolutions 
in  a  Minute, 

14.  Monsieur  M'ariotte  found  that 
a  pretty  ftrong  Wind  moves  twenty-four 
Feet  in  a  Second  of  Time,  which  is  at  the 

,  i 

Rate  of  one  Thoufand  four  Hundred  and 
Forty  in  a  Minute?  that  is,  at  the  Pvate  o£ 
Twelve  and  a  half  Miles  in  an  Hour  : 
which  is  about  half  the  Velocity,  with  which 
the  Wind  rufhes  out  of  thefe  Ventilators. 

iy.  In  my  Statical  Kffays,  Voh  IL 
pag.  330.  it  was  found  that  the  Air 
rufhed  out  of  a  Pair  of  Smith’s  Bellows,  at 
the  Rate  of  68.73  ^eet  m  a  Second 
of  Time  ?  that  is,  at  the  Rate  of  Seven¬ 
ty-eight  Miles  in  an  Hour,  when  com- 
prefled  with  a  Force  equal  to  the  Weight 
of  one  Inch  perpendicular  Depth  of  Mer¬ 
cury,  laying  on  the  whole  upper  Surface  of 
the  Bellows. 

1 6.  But  there  is  another  Way  whereby 
to  eftimate  the  Vefodty,  with  which  im¬ 
pelled 
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pelled  Air  paifes  out  at  any  Orifice :  this  1 
tried  by  hanging  a  light  Valve,  which  was 
fix  Inches  long,  and  three  and  a  half  broad, 

'w  7 

over  the  Nofe  of  the  Bellows,  by  pliant 
Leaf  hun  1 1  which  was  agitated  and 

lifted  up  much,  from  a  perpendicular  to  a 
more  than  horizontal  Pofition,  by  the 
Force  of  the  rufhing  Air.  Whereas  in 
another  ventilating  Machine,  compofed 
of  a  Wheel  with  Fans,  in  a  Drum,  fuch  as 
is  defcribed  in  Agricola  de  Re  Metallica , 
and  in  the  Thilofophical  Tranfaffions , 
a  like  Valve  was  moved  very  little,  by  the 
Force  of  the  Air  which  it  conveyed  ;  which 
evidently  fhews  the  great  Difference  there 
is,  in  the  Velocities,  and  confequently  the 
Quantities  of  Air  that  arc  conveyed  by  thele 
Machines.  There  is  another  more  accu¬ 
rate  Way  of  eftimating  the  Velocity  of 
Air,  viz.  by  holding  the  Orifice  C  of  an 
inverted  Glafs  Siphon  or  Crane  full  of 
WTater  ;  fuch  as  is  defcribed,  Fig.  9.  C  R  I, 
oppofite  to  the  Stream  of  Air,  whereby  the 
Water  will  be  depreffed  in  the  Branch  C  R» 
and  railed  in  the  other  Branch  I,  in  propor¬ 
tion  to  the  Force  with  which  the  Water  is 
impelled  by  the  Air.  When  this  Crane 

was 
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\Vas  applied  to  the  Wheel  Ventilator,  the 
Force  of  the  Air,  which  was  fufficient  to 
blow  out  a  Candle,  moved  the  Water  in 
the  Crane  very  little  :  whereas  when  the 
fame  Crane  was  applied  to  the  Nofe  P  of 
the  great  Ventilators,  Fig.  3.  the  Water 
was  fo  much  agitated,  that  it  made  large  Vi¬ 
brations  up  and  down  in  the  Crane. 

17.  Now  as  to  the  Velocity  of  this 
Wind,  it  is  to  be  confidered,  that  as  the 
fpecifick  Gravity  of  the  Air,  is  to  that  of 
any  other  Fluid,  fo  reciprocally  is  the  Square 
of  the  Space,  which  that  Fluid  moves  in 
any  given  Time,  to  the  Square  of  the  Space 
which  the  Air,  by  the  fame  Impulfe,  will 
move  in  the  fame  Time,  And  the  fpeci-  ' 
hek  Gravity  or  Weight  of  Water,  being 
to  that  of  Air  as  Eight  Hundred  eighty-one 
to  One,  confequently  the  Air  moves  thirty 
times  fafter  than  Water  would  do  with  the 
fame  Impulfe. 

18.  A  ccord  ing  to  the  different  Po¬ 
rtion  of  the  Valves,  thefe  Bellows  may 
be  made,  either  to  convey  good  Air  into 
a  Room,  which  would  drive  out  the  bad 

Air 
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Ail*  at  fome  proper  Places,  or  to  draw  the 
rancid  Air  out  of  a  Place,  which  would  be 
fucceeded  by  good  Air. 

19.  I  Filled  the  Room  in  which 
thefe  Ventilators  were,  with  the  Smoke  of 
wet  Hay  and  Shavings  5  and  then,  having 
firft  conveyed  away  the  fmoking  Fewel,  on 
working  the  Bellows,  the  Smoke  was  in  a 
few  Minutes  conveyed  thro'  the  Ventilators 
out  of  the  lcfTcr  Room  into  the  larger 
Room  :  Hence  we  fee  how  effe&ually  they 
will  purify  the  Air  in  a  Room. 

20.  I  Found  that  a  Handkerchief  held 
near  the  Nofe  of  the  Ventilators,  waved 
and  was  agitated  to  and  fro  very  briskly  5 
and  a  Candle  was  not  only  inftantly  blown 
out  there,  but  even  at  twenty  five  Feet  di- 
ftance,  its  Flame  was  blown  fide- ways;  and 
the  Agitation  of  the  A  ir  was  manifeftly  to 
be  felt  at  that  Diftance. 

21.  W  h  e  n  it  is  required  to  convey  great 
Quantities  of  Air  into  Mines,  or  Magazines', 
or  in  drying  Malt  or  Hops,  <&c.  thefe  Ven¬ 
tilators,  whether  in  an  horizontal  Pofture, 


as 
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as  in  Fig.  2.  or  ftanding  upright  as  in  Fig.  4,. 
may  be  worked  by  a  Horfe,  or  Stream  of 
Water,  turning  a  Crane,  by  means  of  Cogg- 
Wheels;  the  Defcription  and  Manner  of 
doing  of  which,  may  be  feen  in  Number 
{197,  &c.)  and  Fig.  (11.) 

22.  Wh  en  frefhAir  is  to  be  conveyed 
into  a  Mine,  or  bad  Air  to  be  drawn  out 
of  it,  for  one  or  the  other  of  thefe  is  to  be 
done,  according  as  the  noxious  Pumps  are 
fpecifkally  lighter  or  heavier  than  the  com¬ 
mon  Air,  then  the  Box Fig.  3.  is  to  be 
fixed  over  the  V  ai  ves,  2 , 4,  f,  7,  with  the  Trunk 
P?  which  is  to  be  continued  down  by  addi¬ 
tional  Tubes,  or  Trunks,  to  the  farthefi 
Part  of  the  Mine.  And  perhaps  in  feme 
cafes  it  may  be  advifable  to  clofe  up  the 
Air-Shaft,  at  the  top,  with  Boards  and 
fometimes  at  its  bottom  too,  when  it  is 
needful  to  convey  Air  thence  by  large 
Trunks  to  feveral  Branches  and  Corners  of 
a  Mine.  There  is  in  Agricola  de  Re  Metal - 
lica,  not  only  a  Defcription  of  the  above- 
mentioned  Wheel  with  Fans  in  a  Drum, 
but  aifo  of  large  Bellows,  which  are  moved 
by  Water  or  Horfes,  to  convey  Air  into 

C  '  ,  Mines; 
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Mines :  but  as  thefe  Bellows  are  made  like 

£ 

tiie  Bellows  at  Iron  Forges,  with  leathern 
Sides,  they  will  move  much  heavier  than 
thefe  with  Midriffs,  which  convey  Air  both 
riling  and  falling,  which  the  others  can¬ 
not  do. 

s  25.  When  there  is  ocean  on  to  convey 
much  greater  Quantities  of  frefh  Air  into 
any  Place  than  the  Ventilators,  Fig .  2.  can 
convey,  that  may  eafily  be  effe&ed,  by  hav¬ 
ing  feveral  of  the  like  Ventilators  lying  on 
each  other,  whofe  Midriffs  may  all  be 
moved  up  and  down,  by  the  fame  prolonged 
Iron  Rods  RZ,  Fig .  2.  • 

24*  When  the  Ventilators  lie  horizon¬ 
tally,  as  in  Fig.  2.  then  it  will  be  beft  to 
have  two  Pair  of  them,  becaufe  they  will 
work  much  eafier  than  one  Pair,  on  account 
of  the  Weight  of  the  Midriffs,  which  in 
Fig.  2.  counter-balance  each  other,  on  the 
Balance  R  O  R  5  whereas  one  alone  would 
burthen  the  Perfon  who  moves  it,  with  its 
Weight  of  thirty  Pounds, 
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'tf.  But  if  the  Bellows  are  placed  in  a 
perpendicular  upright  Pofture,  lb  as  to  have 
the  End  Z  uppermoft,  as  in  Fig.  then,  as 
the  W eight  of  the  Midriff  would  reft  on 
its  bottom,  only  one  Pair  of  Bellows  may 
be  ufed,  and  thofe  larger  or  fmaller,  as  fhall 
be  needful.  If  the  Ventilators  are  fixed  in 
this  upright  Pofture,  it  will  be  requifite  to 
place  them  upon  the  Box  BKLM,  as  in 
Fig.  4.  for  the  more  commodious  convey¬ 
ing  the  Air  from  them  $  the  manner  of  do¬ 
ing  which  is  exp  relied  in  Fig.  y.  where  the 
End  of  the  fame  Box  B  L  T,  is  covered  with 
the  Board  X  Z,  with  two  large  Holes  at  X  and 
Z,  cut  in  it  for  the  Air  to  pafs  down  thro* 
X,  when  the  Air  in  the  Side  X  of  the  Ven¬ 
tilators  is  comprefled  by  the  Midriff;  and 
thro’  the  other  Hole  Z,  when  by  the  Return 
of  the  Midriff  the  Air  of  Z  is  compreffed. 
In  the  other  half  of  the  Box  QIC  M  the 
Board  X  Z  is  taken  off,  to  fhew  the  manner 
of  the  Pallage  of  the  Air  from  the  Holes 
X  Z,  thro’  the  Paffages  Y,  X,  V,  where 
Valves  are  fixed,  to  prevent  the  returning 
back  of  the  Air,  which  goes  out  at  the 
Nofe  T  Q  The  Partition  R  R  is  needfary 
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to  prevent  the  Air's  afeending  up  thro  X, 
while  it  defeends  thro  Z,  and  vice  verfa. 
The  Air  is  drawn  into  thefe  Ventilators  at 
the  large  Valves  N  N. 

26.  When  it  fhall  be  requifite  to  con¬ 
vey  Air  into  fomc  of  the  Windings  and 
Turnings  of  Mines,  or  to  the  Corners  of 
large  llooms,  as  in  Magazines,  &c.  this 
may  eafily  be  done  by  means  of  large  round 
or  fquare  Trunks,  made  of  Board  or  Tar- 
pawlins,  which  may  be  diftended  by  Hoops 
or  Poles.  Such  Trunks  will  be  lighter  than 
if  made  of  Boards  to  move  to  and  fro,  e- 
ipecially  near  the  Places  where  the  Miners 
arc  digging. 

27.  Miners  obferve  in  digging  a  Well 
or  Shaft,  that  by  having  a  long  Trunk  in  it, 
the  Air  defeends  in  a  fufficient  Quantity,  to 
make  the  Air  in  the  Well  fit  to  breathe  in. 
The  fmall  Ventilators  deferibed  in  Numb. 
{74.)  will  be  very  ferviceable,  when  the  Air 

of  Wells  is  noxious. 

,  \  '  m\  ; 

28*  In  Lowthorfi’s  Abridgment  of  the 
P  hilofophicalTr  an  factions  7  Vol.  II.  p.  3  7T 

there 
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there  is  an  account  of  four  forts  of  Damps 
obferved  by  the  Miners  in  cDerbyjhire : 
The  firfl:  is  called  the  common  Sort,  per¬ 
ceived  at  firft  by  the  Candles  burning  orbi¬ 
cular,  and  the  Flame  leflening  by  degrees  j 
the  Eflcfts  of  it  upon  human  Bodies  are 
Faintings,  Convulfions,  Suffocations.  The 
fecond  is  what  they  call  the  Teafe-hloo m 
‘Damp,  which  the  Miners  imagine,  is  the 
Steam  of  a  Vegetable  growing  lower  than 
the  Level.  The  third  is  the  mod  noxious  $ 
the  Miners  fay  they  fee  in  the  highed  part 
of  the  Pvoof,  in  thofe  Paflages  which  branch 
out  from  the  main  Groove ,  a  round  thins: 
of  the  Bignefs  of  a  Foot-ball,  with  a  Film 
or  Skin  about  it,  which  when  broken  by 
Accident,  difperfes  it  felf,  and  fuffocates  all 
the  Company.  The  fourth  is  the  fulmi¬ 
nating  ^Damp ,  refembling  in  its  Nature  and 
Effects,  Gunpowder,  or  that  Matter  which 
produces  Thunder.  When  this  takes  fire, 
it  kills  by  Explolion,  as  Thunder  and  Gun¬ 
powder.  The  Remedies  of  the  Miners,  are 
by  Air-Shafts,  and  Perflation,  with  artifi¬ 
cial  Wheels  and  Bellows.  The  Air-Shaft 
is  ufually  a  good  diflance  from  the  Groove , 
thro’  which  things  are  conveyed  up  and 
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clown  the  Mine :  And  the  Air  is  driven  down 
the  Air-Shaft  by  means  of  Skreens,  which 
drive  the  Wind  down  like  a  Wind  fail  in 
Ships  \  or  by  a  Fire  fufpended  in  the  middle 
of  the  Air-Shaft ,  it  is  drawn  upwards,  as 
in  a  common  Chimney.  And  from  the 
Groove  to  the  Air-Shaft ,  there  paffes  a 
Channel  called  a  ‘Drift,  thro"  which  the 
Air  is  conveyed  either  to  or  from  the 
Groove .  But  when  the  Air  in  Mines  is 
very  noxious,  it  feems  requisite  for  frefh 
Air  to  be  conveyed  inceffantly,  thro5  large 
Trunks,  to  the  very  Angle  or  Part  of  the 
Mine,  where  the  Miners  are  digging.  Large 
Ventilators  are  now  making,  by  a  Model 
which  I  fent,  to  be  fixed  to  a  Coal-Mine 
of  George  Bowes  Efq;  Member  of  Parlia¬ 
ment  for  the  County  of  Durham . 

29.  In  the  cafe  of  Goals,  Work-houfes, 
and  Barracks,  where  the  People  have  full 
leifLire  to  work  the  Bellows,  they  might 
be  placed,  cither  againft  a  W all,  or  be  fixed 
breadth-wife  to  the  Cieling,  or  in  any  other 
Pofition  that  fliall  be  found  molt  commo¬ 
dious.  They  ought  to  be  fo  placed,  as  that 
they  aiay  belt  ferve  feveral  Rooms  in  their 

turns5 
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turns,  according  as  their  refpe&ive  Pipes 
fhould  at  pleafure  be  open'd  or  .fhut  by 
Sliders;  And  there  muft  be  a  Provifioti 
made,  on  the  oppofite  Side  of  the  Rooms, 
for  the  old  foul  Air  to  pafs  off,  in  propor¬ 
tion  as  the  frefh  Air  comes  in,  or  vice 
verfa . 

i*  _ 

f  IV.  } 

30.  A  S  to  Hofpitais ,  tho*  frefh  Air  is 
xJl  of  great  importance  to  the  Sick, 
yet  it  muft  be  conveyed  into  or  out  of  their 
Rooms,  in  an  almoft  imperceptible  gentle 
manner :  And  for  that  purpofe  it  feems  moft 
proper  to  let  it  in  or  convey  it  out  as  near 
the  deling  as  map  be,  where  the  lighter 
warm  rancid  Air  of  the  Room,  by  afeending 
up  through  the  frefh  Air,  if  conveyed  in, 
would  gradually  convey  the  frefh  Air  down 
towards  the  Sick.  And  for  the  fame  reafon 
the  Outlet  for  the  rancid  Air,  at  the  oppo¬ 
fite  End  of  the  Room,  ought  alfo  to  be 
near  the  Cieling,  for  the  warm  frowzy  Va¬ 
pours  of  the  Sick  are  continually  alccnding 
upwards.  Or  the  Air  might  be  conveyed 

4 

Hill  more  gradually7  either  in  or  «jut©£  the 
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fick  Room,  thro'  the  Pores  of  large  Trunks, 
made  of  loofe- woven  Canvas  s  whichTrunks 
might  reach  the  whole  Length  of  the  Rooms, 
and  be  placed  at  the  greateft  dihance  from 
the  Sick,  near  the  Cieling. 

3  t.  And  perhaps  a  like  Ventilation  of 
warm  dry  Air  from  the  adjoining  Stove, 
with  a  cautious  Hand,  might  be  of  fervice 
to  Trees  and  Plants  in  Green-Houfes,  where 
it  is  well  known  that  an  Air,  full  of  the 
rancid  Vapours,  which  perfpire  from  them, 
is  very  unkindly  to  them,  as  well  as  the 
frowzy  Vapours  of  human  Bodies  are  to 
Men.  For  I  have  {hewn  in  my  Vegetable 
Staticks ,  that  frefh  Air  is  as  neceffary  for 
the  healthy  State  of  Vegetables,  as  of  A~ 
nimals. 


(  V.  ) 


§2.  A  S  to  the  Cafe  of  Ships,  where 
XjL  frefh  Air  is  of  the  utmoft  impor¬ 
tance,  but  Room  very  fcanty  on  account 
of  the  great  Croud  and  Cumber  of  Perfons 
and  Things  on  board,  it  was  more  diffi¬ 
cult  to  find  a  commodious  Place  where  to 

fix 
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fix  the  Ventilators.  Dr.  Lee  having  heard 
of  them,  he  firft,  and  then  the  reft  of  the 
Right  Honourable  the  Lords  Commijf oners 
of  the  Admiralty;  were  pleafed  to  fend  for 
me,  to  be  further  informed  about  them; 
and  thereupon  were  pleafed  to  order,  the 
Mafter  Ship- Wrights,  and  other  Officers  of 
Woolwich  and  Deptford  Yards,  to  confi- 
der  of  the  moft  commodious  Place  where 
to  fix  them  in  a  Ship.  Which  was  judged 
to  be  under  the  fore  Part  of  the  Orlop  or 
loweft  Deck,  next  to  the  Carpenter’s  Room. 
And  accordingly  they  were  fixed  there,  be¬ 
tween  the  main  Beams  or  the  Orlop,  on 
board  his  Majejlys  Ship  Captain,  a  levcnty 
Gun  Ship;  with  their  Valve-end  and  Note 
next  to  the  fide  of  the  Ship. 

33,  Their  Dimenfions  being,  in  pro¬ 
portion  as  expreffed  in  Fig.  2  ■  ten  Feet  long, 
and  each  four  Feet  three  Inches  wide,  in  the 
Clear  within  fide;  and  thirteen  Inches  deep ; 
one  Inch  of  which  being  occupied  by  the 
Midriff,  there  remained  a  Foot  depth,  for 
it  to  rife  and  fall  in. 

24,.  T  he  Midriff  was  made  of  Fir 

Wainfcot 


2  6  •  "The  Use  §  of 

Wainfcot  Work,  with  thin  Pannels  of  Wood 
grooved  into  four  Rails,  which  run  length, 
wife,  and  as  many  acrofs,  which  were  te¬ 
nanted  into  each  other  >  the  long  Rails  were 
four  Inches  broad,  and  an  Inch  thick  at 
each  end,  fwelling  gradually,  to  full  half 
an  Inch  thicknefs  more  at  their  middle, 
thereby  to  give  them  greater  Strengths  the 
Rails  which  went  acrofs  at  each  end  were 
ten  Inches  broad :  In  thefe,  about  fix  Indies 
from  the  ends  of  the  Midriffs,  were  fixed 
the  Iron  Rods  Z  R,  Fig,  z,  being  faftened 
there  with  a  Screw  and  Nut,  on  Iron  Plates 
on  the  upper  and  lower  fide,  which  were 
tour  Inches  broad,  thereby  to  fecure  the 
Wood  of  the  Rail  from  galling  and  wearing. 
The  Iron  Rods  R  Z,  Fig ,  2.  which  were 
flat  at  their  upper  Part,  being  an  Inch  and 
half  broad  and  half  Inch  thick,  with  feve- 
ral  Holes,  whereby  to  pin  them  faft,  into 
Mortices  R.R.  of  the  Lever  F  G,  were,  from 
below  the  Lever,  about  three  quarters  of  an 
Inch  fquare  in  Subftance  down  to  Z,  where 
they  entered  intothe  fquare  Iron  Socket  T  Z, 
into  which  they  were  faftened  by  an  Iron 
Key  L  by  taking  out  of  which  Key,  the  Iron 
Rods  R  R,  with  the  Lever  F  G,  and  the  middle 

Poft 
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Poft  O,  might  be  removed,  or  unfhipped  asv 
they  term  it,  in  time  of  Afifion,  if  required » 
Nothing  of  it  remaining  above  the  Surface  of 
the  Ventilators  or  Floor  of  the  Orlops  but 
about  two  Inches  length  of  the  Iron  Socket 
Z,  wherein  to  fallen  the  Rods  R  R  again, 
with  the  Lever  F  G,  which  was  twelve  Feet 
long.  The  lower  part  of  the  Iron  T  Z  had 
a  joint  near  the  Midriff,  like  two  Links  of 
a  Chain,  or  two  Eyes  in  each  other,  where¬ 
by  the  Rod  Z  R  readily  complied  at  that 
joint,  which  the  double  Motion  caufed  by 
the  riling  and  falling  of  both  the  Midriff 
and  the  Lever.  The  Hinges  on  which  the 
Midriffs  moved  at  their  other  ends,  were 
made  as  defer i bed  in  Number  (y.) 

3  ff  T  h  e  outfide  Fir-Boards  of  the  Ven¬ 
tilators  were  an  Inch  and  half  thick,  as  alio 
that  in  the  middle  between  them  which  was 
common  to  both;  the  circular  Board  C,  D,  D, 
was  a  thick  Fir-Plank.  The  Openings  of 
the  Valves  1,  2,  3,  4,  &C-  were  fix- Inches 
deep,  and  twenty  two  Inches  long;  the 
Valves  themfelves,  which  hung  on  Copper 
Hinges,  to  prevent  rutting,  were  an  Inch 

broader  and  longer;  and  their  Borders,  as 

well 
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well  as  the  correfponding  Borders  of  the 
Valve  Holes  which  they  fell  again  ft,  were 
lined  with  a  Lift  of  Woollen  Cloath,  both 
to  prevent  their  making  a  noife,  and  to 
fave  them  from  being  broken  by  falling  on 
hard  Wood, 

36.  The  Valves  being  each  fix  Inches 
deep,  the  Partition  between  them  four 
Inches,  and  the  Spaces  above  and  below 
them  each  three  Inches,  in  all  twenty  two 
Inchess  it  was  neceffary  to  make  the  Venti¬ 
lators  thus  deep  at  this  end,  for  near  two  Feet 
length,  both  that  there  might  be  room  for 
Valves  of  fuch  a  Depth  as  was  neceffary, 
and  alfo  that  the  Valves,  which  draw  in  Air, 
*viz.  i,  3,  6,  8,  might  have  full  room  to 
move  inwards.  And  that  there  might  be 
room  for  the  upper  Valves  1,  6,  to  move 
freely  inwards,  it  was  neceffary  to  place  the 
upper  Surface  of  the  Midriffs,  eight  Inches 
below  the  upper  Cover  of  the  Ventilators, 
leaving  only  four  Inches  clear,  for  the  Air 
to  pafs  between  the  Midriffs  and  the  Bot¬ 
tom  of  the  Ventilators, 

3 7*  It  was  alfo  neceffary  to  have  the 

Valve 
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Valve  Box  Q_M  M  twenty  two  Inches  deep, 
and  eighteen  Inches  broad  from  Q_to  N, 
not  only  that  there  might  be  room  for  the 
Valves,  2,  4,  y,  7.  to  open,  but  alfo  as 
much  more  room  beyond  the  reach  of  the 
open  raifed  Valves,  for  the  Air  to  pafs  thro* 
the  Hole  L,  (there  being  in  this  Cafe,  no 
end  Hole  P  Pj  into  a  Trunk  about  a  Foot 
fquare,  which  conveyed  the  Air  near  the 
fide  of  the  Ship,  through  the  Gun-Deck  and 
upper  Deck,  either  out,  through  a  Hole  cut 
in  the  middle  of  the  Gunnel,  or  up,  to  its 
Top. 

38.  T  hese  Ventilators  were  fixed  under 
the  Carlings  and  Legers,  which  they  were 
unwilling  to  cut  away  in  a  new  Ship,  till 
they  had  been  firft  tried  and  approved  of. 
But  it  is  agreed  that  it  will  be  better,  to  cut 
away  the  Carlings  and  Legers,  lo  as  to  make 
room  for  the  upper  Surface  of  the  V  entila- 
tors,  to  be  even  with  and  make  a  Part  of  the 
Floor  of  the  Orlop,  whereby  they  will  not 
only  take  up  fo  much  the  Ids  room  in  the 
Hold,  but  can  alfo  more  commodioufly  be 
come  at,  in  order  to  repair  any  Part  of 
them:  Here  they  are  placed  well  out  of  the  < 
way  in  time  of  Action,  3 9*  1  H  E  Y 
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( 

3  9*  t  hey  tire  worked  by  a  Lever  twelve 

Feet  long,  by  two  Men  (landing  upon  the 

Orlop.  And  being  each  ten  Feet  long,  four 

Feet  three  Inches  wide,  and  thirteen  Inches 

deep,  throw  out  at  the  Rate  of  a  Tan  of 

Air  at  each  ftroke,  fixty  Tuns  in  a  Minute* 

three  thoufand  fix  hundred  in  an  Hour  j  and 

eighty  fix  thoufand  four  hundred  Tuns,  in 

twenty  four  Hours  j  which  palling  off  thro* 

a  Trunk  a  Foot  fquare,  the  Air  ruffes  out 

with  a  Velocity  of  twenty  five  Miles  in  aq 
Hour. 


40.  In  this  Eftiniate,  there  is  an  Allow¬ 
ance  made,  of  two  Cubick-Feet  and  half  of 
Air,  to  efcape  at  each  Stroke,  between  the 
Edges  of  the  Midriffs  and  the  Sides  of  the 
Ventilators. 

•  41.  But  notwithftanding  this  ureat  Ve- 
locity  of  the  Air  here?  yet  the  Motion  of  it 
downwards  into  the  Hold,  to  fupply  what  is 
carried  off,  is  fo  very  gentle,  that  it  cannot 
be  perceived?  becaufe  the  Sum  of  all  the 
open  Paffages  for  it,  through  the  Gun  Deck, 
is  an  hundred  and  five  Feet  fquare?  fothat 

/  the 
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the  Air  defcends  through  them  an  hundred 
and  five  times  flower,  than  it  paffes  off  at 
the  Nofe  of  the  Ventilators:  And  as  the 
Sum  of  the  Openings  through  the  upper 
Deck,  is  fifty  feven  fquare  Feet,  the  Defccnt 
of  the  Air  through  them*  muft  be  propor- 
tionably  flower  >  befides  that  a  further  Al¬ 
lowance  is  to  be  made,  for  what  Air  enters 
at  the  Joints  of  the  Port-Holes  when  fhut  y 
and  through  the  Hawfe ,  or  Cable-Holes  at 
the  Head  of  the  Ship. 

42.  These  Ventilators  may  therefore 
be  ufed  with  great  fafety  to  the  Sick  and 
thofe  who  are  fleeping,  at  fuch  times  as  the 
Wind-fail  would,  by  reafon  of  the  Strength 
of  the  Wind,  convey  Air  with  too  much 
Violence.  They  will  alfo  be  of  great  CTfe 
in  a  Calm,  when  the  Wind- fail  can  do  little 
good  5  alfo  when  under  fail,  at  which  time 
the  Wind  fail  is  not  ufed.  It  is  therefore 
wrong  to  conclude  that  thefe  Ventilators 
are  ufelefs,  becaufe  a  Wind-fail  will,  with 
fome  Degrees  of  Wind,  convey  much  more 
Air  than  thefe  Ventilators:  Fork  is  not  the 
ventilating  of  a  Ship, 'now  and  then  with 
a  Wind- fail,  when  Wind  and  Weather  ferve, 

that 
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that  will  fuffice?  it  ought  to  be  done  daily., 
if  a  due  Regard  be  had  to  the  Health  of  thd 
Ship's  Crew.  For  fince  it  is  certain,  that 
nineteen  Ounces  and  a  half  of  Matter  per- 
fpires  from  a  Man  here  in  England  in  twelve 
Hours?  this  great  Quantity  of  Vapour,  to¬ 
gether  with  the  Stench  that  incefiantly  arifes1 
from  the  Bilge  Water,  and  from  the  hot 
flagnant,  putrid  unwholefome  Air  in  the 
Hold,  tnuft  needs  make  it  very  advifeable 
and  defirable,  to  be  almofi  continually  re- 
frefhing  fo  bad  an  Air,  either  with  the 
Wind-fail,  when  that  can  properly  be  ufed, 
or  elfe  with  the  Ventilators,  which  are  ill- 
tended  to  fupply  the  Defeds  of  the  Wind- 
fail.  Tis  for  want  of  being  throughly  fen- 
ftble  of  the  vaft  Quantity  of  rancid  noxious: 
Vapours,  which  are  incefiantly  exhaling 
from  a  great  number  of  live  human  Bodies, 
confined  in  a  clofe  Place,  that  makes  many 
apt  to  imagine  that  it  is  fufficient  for  Health, 
iffuch  bad  Air  be  ventilated  away  and  ex¬ 
changed  for  good  Air,  at  the  diftance  of 
many  Days,  between  each  Ventilation  :  As 
thefe  hurtful  Exhalations  are  too  fubtile  to 
be  feen  floating  in  the  Air,  many  cannot 
eafily  be  perfuaded  that  fuch  an  Air  is  un- 
"  i  healthy; 
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healthy  3  notwithftanding  they  are  fuffici- 
ently  warned  of  it,  by  the  offenfive  Smelly 
tfrhich  Offenfivenefs  does  indeed  much 
bate  by  Ufe. 

43.  Ther  e  may  be  one  dr  more  Setts  of 
Ventilators  of  different  Sizes  in  a  Ship,  in 
proportion  to  the  different  Burthens  of  the 
Ships.  And  in  Hofpital-Ships,  where  they 
cover  the  Port-Holes  with  Linnen,  which 
lets  the  Air  in  gently,  by  drawing  out  the 
bad  Air  below,  there  will  be  a  conftant 
gentle  Supply  of  frefli  Ain 

•  44.  These  Ventilators  will  be  of  great 
fervice  efpecially  in  new  Ships,  which  are 
obferved  to  be  the  more  unhealthy,  on  ac¬ 
count,  of  the  greater  Quantity  of  fappy 
Wreak  which  arifes  from  new  Timber,  and 
makes  the  confined  Air  the  more  unwhole- 
Ibme. 

4f.  They  will  alfo  be  an  effectual Pre- 
fervative  of  Horfes  in  Ships,  where  they  are 
fometimes  fuffocated,  when  in  a  Storm  there 
is  a  Neceffity  to  Ihut  the  Hatches  down. 

4 6.  These  Ventilators  will  alfo  drive 
out  of  the  Hold  of  a  Ship  the  dangerous 
confined  Vapour,  which  arifes  from  Com  3 

D  which 
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which  is  fo  very  noxious,  that  fometimes 
they  dare  not  venture  into  the  Hold,  till  af¬ 
ter  the  Hatches  have  been  opened  for  fome 
time. 

*  * 

47.  This  Ventilation  will  alfo  be  of 

icrvice  to  preferve  not  only  feveral  kinds 
of  Goods,  but  alfo  the  Timbers  and  Planks 
of  the  Hold  itfelf,  when  laid  up  in  ordi¬ 
nary,  as  well  as  when  in  ufe  i  and  will  make 
the  Air  in  the  Hold  lels  noxious,  tho"  it  will 
Hill  be  offenfive  to  the  Smell,  by  reafon  of 
the  Bilge- Water,  which  is  made  the  lefs  of¬ 
fenfive,  by  often  letting  in  of  fweet  Water 
from  the  Sea,  and  then  pumping  it  out  5 
which  goodPradice  ought  to  be  continued, 
notwithftanding  the  Ufe  of  the  Ventilators, 

48.  As  to  the  principal  Objedion,  viz. 
the  Labour  and  Difficulty  of  working  thefe 
Ventilators,  how  frivolous  and  groundlefk 
is  it,  when  the  Matter  is  rightly  confidered^ 

for  as  they  are  chiefly  wanted,  where  there 
is  a  great  Number  of  Men,  fo  the  Labour 

of  It  equally  divided  among  them,  is  very 
inconfiderable  5  for  if  two  Men  can  hold  to 
work  them  for  a  Quarter  of  an  Hour,  four 
Men,  by  changing  Hands  Spell  and  Spelly  as 

they 
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they  term  it,  may  well  work  for  an  Hour* 
And  fuppofe  there  be  five  Hundred  or  four 
Hundred  and  eighty  Men  in  a  Ship,  and  c- 
very  one  takes  his  Share  of  the  Work  5  then 
once  in  five  Days  it  will  come  to  every 
Man  s  Turn,  to  work  at  it  for  half  an  Hour. 
And  fuppofe  there  be  in  a  Tranfport,  or 
Guinea  Slave-Ship,  two  Hundred  Men,  as 
there  is  often  about  that  Numbers  then  it 
will  come  to  every  Man’s  Turn  to  work 
the  Ventilators  for  half  an  Hour,  once  in 
forty-eight  Hours  s  but  here,  as  the  Venti¬ 
lators  will  be  lefs  than  the  above  defcribed 
Ventilators,  fo  will  the  Labour  of  working 
them  be  alfo  lefs.  This,  fuppofing  it  ne~ 
cefiary  to  do  it  inceflantly  Night  and  Day  : 
which  need  not  be  in  Men  of  War,  when 
the  Port-Holes  can  be  opened,  and  there  is 
any  degree  of  Wind  ;  which,  fuppofe  it  be 
half  the  Time  of  the  Crew's  being  on  fhip- 
board,  then  it  will  come  to  each  Mans 
Turn  but  once  in  ten  Days.  This  Calcula¬ 
tion  is  made  on  a  Suppofition  that  every  In¬ 
dividual  takes  his  Trice  at  the  Ventilator; 
but  let  us  allow  an  Abatement  of  one 

*  *  1  *  f  ,  n 

Fifth  for  Officers,  Sick,  &c.  then  will  the 
Work  be  no  more  than  half  an  Hour  to 

D  2  each 
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cadi  Man  in  eight  Days.  But  fuppofe  if. 
were  to  be  inceffant,  can  half  an  Hour  in 
five  Days  be  thought  fo  hard  and  great  a 
degree  of  Labour,  as  to  render  the  working 
of  the  Ventilators  an  impra£licable  Thing  ? 
Is  not  the  Benefit  propofed  thereby,  viz. 
the  faving  yearly  the  Lives  of  Thoufands, 
a  fufficient  Reward  for  fo  fmall  a  Pittance 
of  Labour  ?  Shall  it  be  laid  of  the  bravc 
and  undaunted  Britifl. >  Sailor  ;  that  rather 
than  pull  his  Hand  out  of  his  Bofom,  and 
work  for  half  an  Hour,  once  in  ten  Days, 
he  will  chufe  to  lie  down  and  buffer  that 
brave  manly  Spirit  to  be  fuffocated  in  a 
frowzy  Stench,  a  Stench  that  has  deftroyed 
the  Lives  of  Millions  of  the  ftouteft  and 
braveft :  for  the  Lamp  of  Life  is  fooner 
thereby  quenched,  than  many  are  aware  of. 
One  would  think  if  altogether  needlefs  to 
ufe  many  Arguments,  to  prevail  with  Men, 
to  make  ufe  of  fo  eafy  and  certain  a  Way? 
to  preferve  their  own  Lives  and  that  of  their 
Comrades.  But  I  am  fenfible  that  narrow 
Minds,  who  don’t  care  to  go  out  of  an  old 
beaten,  tho’  very  bad  Track,  are  apt  t<5 
view  new  Propofals,  tho’  never  fo  rational, 
only  on  their  worft  fide,  without  duely 

weighing 
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weighing  the  Conveniences.  This  was, 
within  Memory,  the  Cafe  of  a  very  ufeful 
Contrivance,  for  fleering  the  Rudder  by, 
with  great  Eafe  and  Safety,  by  means  of  a 
Wheel  above  Deck.  And  I  make  no  doubt, 
but  that  whatever  Difcouragement  this  may 
meet  with  at  firft ;  yet  its  great  Benefit  in 
preferving  the  Health  and  Lives  of  Men, 
will  hereafter  recommend  it  to  the  general 
Efteem  and  Ufe  of  Mankind:  For  1  cannot 

r  -  t  -  ,  1 

think  that  Men  will  chufe  to  ficken  and 
die,  in  and  by  a  Stench,  in  an  old  experi¬ 
enced  Way,  when  they  have  it  in  their 
Power  to  prevent  it,  by  rational  and  ef¬ 
fectual  Means.  It  is  well  known  that  all 
mull  perifh  in  a  Ship,  if  they  will  not  be  at 
the  pains  to  work  the  Pumps  at  proper 
Times ;  and  fhould  not  the  fame  Motive  of 

_  r  • '  *  * 

Self-Prefervation  induce  them  chearfully  to 
work  the  Ventilators,  which  will  not  only 
conduce  to  the  greater  degree  of  Health  of 
all,  but  will  alfo,  by  God’s  Bleiling,  be  a 
Means  of  preferving  the  Lives  of  many  ? 
And  let  it  be  remembered,  that  the  Labour 
•  itfelf  will  conduce  to  Health,  and  be  pre¬ 
ventive  of  the  Scurvy,  a  Difeafe  which  Sea¬ 
faring  People  are  fubjed  to. 

D  3  45>.  If 
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49.  If  a  Wind-Sail  were  effectual  for  the 
Purpofe,  why  do  they  fuffer  the  Air  in 
Tranfport-Ships,  and  Specially  in  Guinea 
Slave-Ships,  to  be  fo  intolerably  naufeous  • 
and  even  in  Men  of  War,  it  is  well  known 
to  be  very  offenfive,  efpecially  when  the 
Ports  are  fhut.  But  this  Method  is  here 
propofed,  in  hopes  that  thefe  Inconvenien- 
cies  might,  in  a  good  meafure,  be  prevented 
by  having  a  conftant  gentle  Supply  of  frefh 
Air,  not  only  now  and  then,  when  Wind 
and  Weather  would  permit,  but  incefiant- 
ly,  or  at  lead  often $  in  the  fame  Marnier 
as  Animals  are  fupplied  therewith,  whether 
Beeping  or  waking. 

50.  These  Ventilators  may,  not  im¬ 
properly,  be  called  the  Lungs  of  a  Ship : 
And  I  make  no  doubt  but  that  they  will 
well  deferve  that  Name,  on  account  of  the 
great  Means  of  Health  they  will  be  to  its 
Vitals  the  People  on  board.  For  fuch  Quan¬ 
tities  of  frefh  Air  will  greatly  contribute  to 
make  the  Air  in  the  clofeft  Parts  of  the  Ship 
more  whoJefome,  for  Sea-Air  is  Healthy. 


(  VL  ) 
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yi.TT  ought  in  reafon  to  convince  us  of 
the  great  Importance  that  plenty  of 
frefh  Air  is  to  our  Welfare,  when  we  con- 
Iidcr  that  the  great  Author  of  Nature  has 
allotted  near  one  half  of  the  Trunk  of  our 
Body  for  the  Office  of  Refpiration,  or 
Breathing  only  :  can  any  one  therefore  be 
founrcafonhble,as  to  grudge  the  little  Space, 
thefe  will  take  up  in  a  Ship,  or  the  fmali 
Labour  that  they  will  require,,  to  furnifh 
great  Plenty  of  frefh  Air  ?  Were  an  Ani¬ 
mal  to  be  formed  of  the  Size  of  a  large 
Ship,  wre  are  well  allured  by  what  we  fee  in 
other  Animals,  that  there  would  be  ample 
Provifion  made  to  furniffi  that  Animal  with 
a  conftant  Supply  of  frefh  Air,  by  means 
of  large  Lungs,  which  are  formed  to  infpire 
and  breathe  out  Air  in  the  fame  manner  as 
thefe  Ventilators  do.  Can  it  therefore  be 
an  unreafonable  or  an  improbable  Propofal, 
to  attempt  to  furnifh  Ships,  Goals,  Hofpi- 
tals,  crc.  in  the  lame  manner  with  the 
whole fome  Breath  of  Life,  in  exchange  for 
the  noxious  Air  of  confined  Places,  which 

D  4  is 
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is  rendered  unwholefome,  by  the  great 

i  V  '  * 

Quantity  of  rancid  Vapours,  which  are  in- 
peflantly  exhaling  from  human  Bodies  >  and 
are  the  Occafion  of  much  Sicknefs,  and  of 

the  Death  of  Multitudes  ? 

! 

It  is  well  known  that  Infe&ions  are 

)  i 

principally  drawn  In  by  the  Breath  ;  thus 
the  Fumes  of  fermenting  Wine,  Beer  or 
Vinegar,  which  inftantly  kill  any  Animal 
that  comes  within  the  Reach  of  them,  pro¬ 
duce  their  pernicious  Effects  by  being  drawn 
into  the  Lungs.  Which  is  further  confirm¬ 
ed  by  the  following  Experiment  made  by 
Dr.  Langrtjh  of  Veters  field  in  Hampfhire \ 
viz.  He  cut  open  the  Wind-Pipe  of  a  live 
Dog,  and  flopped  the  upper  Part  of  the 
Wind-Pipe  towards  the  Mouth  with  a  Cork  5 
the  Dog  breathing  freely  thro'  the  other 
Part.  Then  the  Dog's  Head  being  put  into 
a  round  Hole  cut  in  the  End  of  a  large  Box, 
with  a  Collar  of  Leather  which  was  nailed 
round  the  Hole  and  tyed  round  his  Neck,  to 
prevent  the  Fumes  of  burning  Brimftone 
from  coming  out  to  offend  his  Breath  : 
Things  being  thus  prepared,  the  Dog  re¬ 
ceived  no  Harm  as  to  his  Life ;  notwith- 

ftanding 
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fhnding  the  Fumigation  was  fo  ftrong,  and 
continued  fo  long,  as  to  put  out  his  Eyes. 

53.  The  Confederation  of  the  great 
Quantity  of  rancid  Vapours  that  incefiantly 
exhales  from  human  Bodies,  efpecially  where 
there  are  a  Multitude  confined  in  a  fmall 
Compafs,  fully  evinces  the  Infufficicncy  of 
any  Attempts '  to  make  the  Air  in  Ships 
wholefome,  by  only  a  few  Hours  Ventila¬ 
tion  in  every  twenty-four  Hours  $  it  were  to 
be  wifhed  that  there  Ihould  not  be  fo  much 
as  one  Hour  without  Ventilation  when  the 
Ports  are  fhut  j  but  when  the  Dews  fall  in 
greatefi:  quantity,  it  may  perhaps  be  advife- 
able  to  ceafe  conveying  the  external  Air 
into  a  Ship,  for  about  an  Hour  at  that 
Time.  Dews  do  not  always  fall  in  greatefi 
plenty  foon  after  Sun-fet,  but  in  fome  Cli¬ 
mates  fome  Hours  after,  as  I  am  informed, 
*viz>.  fooner  or  later  in  proportion  to  the 
different  Heights  to  which  the  Vapours  are 
raifed  by  the  Heat  of  the  Sun.  The  Ven¬ 
tilation  muft  therefore  be  regulated  as  Expe 
rience  fhall  {how  to  be  beft,  in  different 
Circumftances  of  the  outward  Air,  as  to  its 

Temperature  of  Heat  or  Coldnels,  Moi~ 

■  *'  ■  fiurc 
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fture  or  Dryncfs :  But  that  muft  be  an  un¬ 
common  bad  Temperature  of  the  out¬ 
ward  Air,  to  be  at  any  time  worfe  than 
the  inward  frowzy  Air  of  a  Ship  5  and  con- 
fequently  Ventilation  can  rarely  be  unfea- 
fonable. 

t 

54.  It  is  well  known,  that  the  Vapours 
which  arife  from  human  live  Bodies,  are 
extremely  corruptible  ;  hence  it  is,  that  the 
Air  of  Prifons  often  produces  mortal  Dif- 
tempers.  And  doubtlefs,  where  the  Air 
in  Ships  is  much  more  rancid  than  in  Pri¬ 
fons,  on  account  of  great  Numbers  of 
Perfons  on  Board,  it  muft  needs  alfo  tend 
to  make  them  fickly,  and.  lefs  able  to  con¬ 
tend  with  the  Inclemency  of  Air,  that  a 
Change  from  a  cold  to  a  very  hot  Climate 
caufes  5  which,  I  have  credibly  been  inform¬ 
ed,  has  fometimes  been  obferved  to  be  the 
Cafe,  efpecially  where  they  have  been  too 
numerous  in  the  Ship  during  the  Voyage. 

ff.  There  is  fo  great  a  Quantity  of 
Vapours  carried  off  by  Refpiration  or  Breath¬ 
ing,  that  I  found  by  Experiments,  that 
more  than  a  Pound-weight  of  Moifturc 

soes 
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goes  off  by  the  Breath  in  twenty-four  Hours ; 
and  that  fomewhat  lefs  than  two  Gallons  of 
Air,  being  breathed  to  and  fro,  for  two 
Minutes  and  a  half,  was  fo  furcharged  with 
Vapours,  that  I  could  not  pofiibly  breathe 
it  any  longer.  See  Statical  Ejjays ,  Vol.  II. 
Pag.  323,  326.  And  it  is  further  to  be 
confidered,  that  a  clofe  confined  Air,  in 
which  there  arc  many  Perfons,  is  filled 
not  only  with  the  Vapours  arifing  from  their 
Breath,  but  alfo  with  what  perfpires  off  their 
Bodies ;  which  Refpiration  and  Pcrfpira- 
tion  both  together,  are  equal  to  the  Quan¬ 
tity  of  half  the  Meat  and  Drink  which  we 
take  in  daily  >  which  is  eftimated  to  be  a- 
bout  thirty  nine  Ounces  in  England ,  and 
is  much  greater  in  hot  Climates.  And  if 
the  Quantity  of  Vapours  which  arife  from 
one  Man  in  twenty-four  Hours  is  thirty- 
nine  Ounces,  then  in  an  Hundred  Men  it 
will  amount  to  Two  Hundred  Forty- three 
Pounds,  and  in  five  Hundred  Men  to  One 
Thoufand  two  Hundred  fifteen  Pounds 
Weight.  Not  that  the  Air  in  the  moil  ca- 
pacious  Ship  can  pofiibly  contain  all  this 
Quantity  of  Vapours  at  once  5  nor  could 
any  living  Creature  breathe  therein,  if  it  were 

fo 
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fo  furcharaed  with  them  :  but  vet  this  Eth- 

*  •  D  J 

mate  fhows,  how  very  great  the  Stench  of 
fuch  an  Air  muft  neceffarily  be  5  which  not 
only  retards  Refpiration,  but  alfo  Perfpira- 
tion,  which  is  very  prejudicial.  Dr .  Hoad- 
ley->  in  his  ingenious  Lectures  on  Refpira¬ 
tion ,  obferves,  “  That  the  Air  itfelf  has  fo 
<c  great  a  (hare  in  the  Adion  of  Refpiration, 
<c  and  is  fo  neceffary  likewife  to  the  Health 
*  and  Vigour  of  the  Body,  that  no  remark- 
cc  able  Alteration  can  be  in  it,  without  our 
being  very  fenfibly  affected  by  it. — Con- 
<c  fequently,  when  the  Air  we  breathe  is 
“  loaded  with  Vapours,  which  either  ren- 
der  it  too  warm,  or  deftroy  its  Elafticity, 
u  or  both,  it  becomes  unfit  for  Refpiration, 
and  interferes  with  the  Adion  of  breath- 
ing/’— And  he  further  obferves,  “  that 
unlefs  the  Chyle,  which  is  mixed  with  the 
u  Blood,  be  brought  to  the  Lungs  in  pro- 
u  per  Quantities,  and  endowed  with  proper 
cc  Qualities  5  unlefs  the  Difcharges  thro'  the 
“  Sides  of  the  Vcficles  of  the  Lungs  be  re- 
gularlv  and  duely  performed  5  unlefs  a 
u  proper  Quantity  of  Air-Particles  be  ab- 
“  forbed,  to  fupply  the  adive  Principles, 
<c  fo  neceffary  to  the  Warmth  of  the  Blood, 

“  and 
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tc  and  the  Cohefion  of  its  Parts;  it  muft  by 
“  degrees  grow  lefs  and  lefs  fit  for  the  Pur- 
“  pofes  of  Life  :  So  that  by  degrees  the 
“  Blood  will  be  fo  impaired  and  broken, 

"  that  when  it  moft  wants  the  Afliftance  of 
f!  the  Lungs,  it  will  be  brought  thither, 

«  when  it  is  only  fit  to  choak  up  and  clog 
“  the  Veficles,  and  capillary  Arteries,  fo 
**  as  to  prevent  the  receiving  the  fervice  it 
“  could  receive  in  palling  through  the 

«  Lungs.” _ Hence,  'tis  no  wonder  that 

when  we  breathe  an  Air,  thus  loaded  with 
Vapours,  it  fhould  be  apt  to  caule,  what  arc 
called  Goal-Diftempers;  which  Inconveni- 
ence  might  in  a  great  meafure  be  prevented, 
if  Inch  clofe  Places  were  ventilated  with 
frelh  Air ;  for  want  of  which,  many  unhap¬ 
py  Perfons  are  not  only  deprived  of  Liber¬ 
ty,  in  Goals,  but  too  often  even  of  Life  alio. 

56.  It  has  long  been  found  of  fomc  Be¬ 
nefit  towards  the  purifying  the  Air  in  Ships, 
to  wafh  and  fprinkle  them  with  Vinegar  be¬ 
tween  Decks.  I  wrote  the  following  Pro- 
pofal  to  Dr.  Martin,  Phyfician  to  the  late 
Lord  Cathcart,  about  two  Months  before 

they  failed  from  Spithead'vsx  the  Year  1 7+° ; 

viz. 
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viz,,  to  dip  many  Cloths  in  Vinegar,  and 
hang  them  up  in  all  proper  Vacancies  between 
Decks,  whereby  great  Quantities  of  Vine¬ 
gar  would  intermix  and  float  in  the  Air. 
For  I  had  found  by  Experiment  CXVL  Vol.  I. 
P-2  66.  of  my  Statical  Ejjays ,  that  an  Air, 
which  palled  through  Cloths  dipped  in  Vine¬ 
gar,  could  be  breathed  to  and  fro  as  long  again, 
as  the  like  Quantity  of  Air,  which  was  not  im¬ 
pregnated  with  Vinegar  :  fo  that  Vinegar 
tiled  in  fuch  plenty  between  Decks,  might 
a  little  refrefli  the  Air  5  yet  where  the  Stench 
is  great,  it  can  be  but  of  little  Benefit,  and 
that  only  for  a  fhort  time. 

57.  V  in  eg  ar  has  been  long  looked  up¬ 
on  as  Antipeftilential,  whence  it  is  probable, 
that  there  may  be  a  Ferment,  between  this 
Acid,  and  the  too  alkaline  rancid  Air,  which 
may  thereby  be  reduced,  in  fome  degree, 
from  its  alkaline,  to  a  neutral,  more  whole- 
fome  Bates  for  many  alkaline  and  acid  Mix¬ 
tures  produce  Neutrals.  It  feems  therefore 
probable,  that  if  Cloths  dipped  thus  in  Vine* 
gar  were  hung  up  in  the  Chambers  of  fome 
fick  Perfons,  it  might  be  of  fervice  to  the 
Sick,  But  tho’  Vinegar  may  be  of  fome 

Benefit 
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Benefit  in  curing  in  fome  degree  the  iil  Qua¬ 
lity  of  fuch  clofe  rancid  Air  in  Ships 5  yet  it 
will  ftill  be  furcharged  with  Vapours,  which 
will  very  much  incommode  and  diforder 
our  breathing. 

58.  F  o  r,  as  Dr.  Hoadley  obferves, u  Re- 
cc  fpiration  is  beft  carried  on,  when  the  Air 
we  breathe  is  perfectly  elaftick,  and  cooler 
“  than  the  Vapours  in  the  Lungs ;  in  which 
“  Bate  the  warm  Vapours  in  the  lower  parts 
4C  of  the  Lungs,  afeend  up  through  the  cooler, 
u  purer,  frefii  infpired  Air:  the  oftner  there- 
C£  fore  we  breathe  the  fame  Air  to  and  fro, 
“  it  will  not  only  be  more  and  more  loaden 
<£  with  Vapours  which,  we  find,  by  Expe- 
“  rience,  deftroy  its  Eiafticity  j  but  it  will 
£C  alfo  come  nearer  and  nearer  to  the  fame 
C€  degree  of  Warmth  with  the  Air  in  the 
“  Lungs,  and  confequently  will  lofe  more 
iC  and  more  of  thofe  Properties,  Coolnefs 
“  and  Eiafticity,  upon  which  the  Circula- 
‘‘  tion  of  the  Air  in  the  Lungs  depends,  and 
£C  by  which  the  Air  is  perpetually  changing 
a  in  ordinary  Refpiration.  There  muft 
therefore,  in  a  clofe  Air,  be  a  Time  after 
“  which  the  Air  in  the  veficular  Cavities  of 

“  the 
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“  the  Lungs  can  be  ho  more  exchanged 
H  for  the  Air  that  is  new  drawn  into  thb 

Lungs  5  they  being  both,  near. equally  hoty 
u  and  equally  loaden  with  Vapours.’'  Scr 
that  nothing  but  a  thorough  ventilating  Air 
can  be  an  effectual  Cure. 

yp.  And  for  th£  fame  Reafons,  hot  clofc 
Rooms  in  private  Houfes,  which  many  are 
too  fond  of,  are  not  fo  agreeable  to  breathe 
in,  nor  fo  wholefome,  as  Rooms  that  have  £ 
due  Proportion  of  frefh  Air  admitted  into 
them  5  beltde,  fuch  warm  dofe  Air  tends 
much  to  relax  the  Body.  It  is  the  Advice 
of  Celfusy  an  eminent  Phyfician,  to  have  large 
Rooms  for  thofe  that  are  ftck  of  a  Fever, 
or  elfe  to  have  a  fmall  Fire  in  the  Chimney, 
thereby  to  draw  off  the  bad  Air. 

6o.  I  Have  obferved  the  Air  to  be  very 
difagreeable  in  the  Churches  of  fome  popu¬ 
lous  Parifhes,  in  which  there  are  frequent 
numerous  Congregations.  Now  the  Air  in 
fuch  Churches  might  eafily  be  made  frefher 
and  more  agreeable,  if  in  the  upper  part  of 
the  outward  Doors  a  free  Entrance  were  made 
for  the  Air,  through  branched  flourifhed 

Iron-work, 
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Iron-work,  inftead  of  clofe  Pannels :  Then 
by  fetting  'open  the  inward  Skreen-Doors* 
when  there  is  no  Congregation,  the  out¬ 
ward  Air  would  have  a  free  Admittance, 
without  the  Inconveniencies  that  would  arife 
from  leaving  Windows  open  in  all  Weathers : 
And  by  the  fame  Means  the  great  Dampneft, 
which  is  in  fome  Country  Churches,  might 
be  prevented. 

6 1.  I  Have  been  the  more  particular 
in  explaining  the  Manner,  how  fuch  bad 
Airs  produce  their  pernicious  Effefts,  to 
evince  of  how  great  importance  it  is,  for  us 
to  ufe  our  belt  endeavours  to  avoid  them. 
And  I  make  no  doubt  but  when  due  trial 
fhall  have  been  made,  thatthefe  Ventilators, 
or  Lungs,  will  be  found  fo  ufeful  in  Ships, 
that  effectual  Care  will  be  taken  to  find  room 
for  them  5  and  that  they  will  not  be  looked 
on  as  cumberfonae,  but  very  valuable  Fur¬ 
niture,  which  will  fupply  them  with  frefh 
Air,  in  fuch  proportion  as  fhail  be  found 
mod  commodious;  they  being  mod  fimple 
and  conform  to  Nature's  own  Method  of 
working. 


E 


61.  And 
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62.  A  nd  as  to  Goals  and  IVork-Houfes , 
when  they  have  full  leifure,  the  Exefcife 
and  Benefit  of  frefh  Air  to  refrefh  and  cheer 
them,  will,  I  doubt  not,  induce  them  cheer¬ 
fully  to  work  thefe  artificial  Lungs. 

6 3.  But  in  Hofpitais ,  where  alfo  frefh 
‘Air  would  be  of  great  Importance,  they 

muft  be  ufed  with  Caution  fo  as  not  to  in¬ 
commode  the  Sick. 

64.  But  whatever  Method  is  ufed  to 
ventilate  Ships,  Goals,  Hofpitals  or  Work- 
Houfes  with  frefh  Air,  in  order  to  make  it 
more  effectual,  it  is  abfolutely  necefiary  to 
ufe  all  Methods  of  Cleanlinefs  by  frequent 
wafhings,  ere.  And  notwithftanding  all  thefe 
Means,  there  mull  needs  be  fome  degree  of 
Frowzinefs,  where  many  Perfons’are  inclofed 
in  a  fmall  eompafs :  but  it  will  be  much  the 
more  healthy,  on  account  of  frefh  Air  and 
Cleanlinefs* 


(  VII.  ) 


6  f.  ^IT^HE  thus  ventilating  of  Ships  will 
.  in  be  a  probable  Means,  to  pre- 
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vent,  in  a  great  meafure,  thofe  infectious 
peftilential  Diftempers,  which  are  too  often 
occafioned  by  the  bad  Air  in  Ships,  as  alfo 
in  Goals.  When  this  happens,  a  very  like¬ 
ly  Means  to  cure  Ships  of  the  Infedion 
Would  be  to  fume  them  well  with  burning 
Brimftone,  fhutting  all  the  Port-Holes,  and 
covering  with  Tarpaulins  all  the  Hatch¬ 
ways,  Gang- ways  and  Gratings  of  the  upper 
Deck.  And  this  may  be  done  with  great 
Safety  to  the  Ship,  by  placing,  according  to 
the  f\zc  of  the  Ship,  one  or  more  metalline 
Pots  on  the  Ballad:  in  the  Hold,  each  of 
them  having  fome  Wood-Allies  or  Sand, 
and  four  or  live  Pounds  of  Brimftone,  fired 
by  a  hot  Iron  Bullet  >  taking  care  that  no 
combuftible  Matter  be  within  two  Yards 
of  the  burning  Brimftone,  either  above  or 
fide-ways.  Any  one  that  is  doubtful  may 
foon  be  fatisfied,  that  there  will  be  no  Dan¬ 
ger  of  firing  the  Ship  by  this  means,  if  they 
pleafe  to  try  the  thing  firft  at  Land,  to  fee 
how  far  the  Scorch  of  finch  a  Quantity  of 
burning  Brimftone  reaches.  I  need  not 
caution  that  every  Pcrfbn  muft  be  above 
Deck  while  this  is  doing,  for  the  burning 
Fumes  will  mount  with  great  Velocity  and 

E  2  Acrimony 
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Acrimony  up  between  Decks,  and  will 
droy  all  living  Creatures  there,  as  Rats,  Bugs, 
and  other  Infeds.  When  the  Fumigation 
has  been  over  for  fome  time,  the  Coverings 
mull  be  taken  off  the  Hatch-ways,  &c.  and 
the  Port-Holes  opened,  to  air  the  Ship 3  for 
which  Rea fon  it  will  be  bed:  to  do  this,  not 
in  a  Calm,  but  when  there  is  fome  degree  of 
Wind. 

'  66.  Mr.  Holland^  the  Mader  Ship- Wright 
of  Woolwich ,  informed  me,  that  he  was 
once  concerned  in  fuming  a  very  infedious 
Ship,  in  which  many  hundreds  had  died  in 
fhort  time,  with  eight  Buckets  of  Tar  at 
once,  which  gave  a  drong  Fume,  with  hot 
Logger-heads,  that  is,  large  Bullets  with 
long  Iron  Handles  to  them.  But  as  the 
Fumes  of  burning  Brimdone  are  much  more 
acid  thah  thole  of  Tar,  fo  they  are  more 
likely  to  cure  peftilential  Infedions,  which 
are  with  good  Reafon  thought  by  Phyfi- 
Cians  to  be  highly  alkaline. 

6j.  I  Have  known  feveral  Inllances, 
where  after  Perfons  have  well  recovered 
from  the  Small  Pox,  the  Houles  have  been 
1  fumed, 
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famed,  the  Feather-Beds  being  firft  lain 
hollow,  on  Chairs  turned  down:  And  fome 
of  the  Blankets  being  nailed  before  the  Chim¬ 
neys,  to  prevent  the  Fumes  elcaping,  and  the 
reft  of  them  being  nailed  unfolded  againft  the 
Walls,  and  all  Drawers  and  Boxes  fet  open: 
Then  four  or  more  Pounds  of  Brimftonc 
being  laid  on  Wood-Afhcs,  (which  give 
no  ill  feent)  in  an  Iron  Pot  or  Pots,  accord¬ 
ing  to  the  lize  of  the  Houfe;  and  placed  on 
fome  Sand  or  Earth  in  the  midft  of  the  low- 
eft  Floor:  the  Brimftone  was  fired  by  a  hot 
Bullet,  or  other  large  piece  of  Iron  laid 
on  it.  After  the  Houfes  were  thus  fumed, 
thofe  Perfons  who  left  the  Hopfes,  for  fear 

of  Infeaion,  have  with  fafety  returned. 

.<  .  '  '  * 

68.  The  acid  Fumes  or  Spirit  of  burn¬ 
ing  Brimftone,  feem  therefore  effectually 
toftop  the  malignant  Ferment  of  the  infec¬ 
tious  Matter,  that  was  in  the  Furniture, 
Walls,  &c.  of  the  Houfes,  which  by  a  Ven¬ 
tilation  of  frelh  Air  would  require  a  long 
time  to  cure. 

69.  But  the  Remains  of  this  Fumiga¬ 
tion  will  not  be  fo  oflfenftve  afterwards,  if 

£  2  the 
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the  Houfe  be  famed  by  means  of  a  large  Iron 
Pipe,  orTube  of  five  or  fix  Inches  Diameter? 
which  Handing  without  doors  on  a  proper 
Stove,  with  Brimftone  and  Charcoal  burn¬ 
ing  together;  the  Fumes  are  conveyed  up 
the  Tube  in  at  a  Window;  in  which  way 
feveral  Houfes  in  London  and  the  Country 
have  been  fumed  for  Bugs ;  neither  is  there 
in  this  Method  the  leaft  Danger  of  firing  a 
Houfe. 


70.  And  as  the  Infection  of  the  Plague 
Is  alkaline,  it  is  probable,  it  might  be  of 
fervice,  if  a  Ship  with  infeded  Goods  were 
firft  fumed  with  burning  Brimftone:  And 
then  when  the  Bale  or  other  Goods  were 
taken  out  of  the  Ship,  to  have  them  un¬ 
folded  in  a  large  Ware-houfe,  where  they 
could  be  hung  up  unfolded  to  their  *  full 
length;  the  Ware-houfe  being  all  the  time 
fumed  inceflantly  with  burning  Brimftone, 
to  fuch  a  degree  as  the  Men  employed  could 
well  bear :  Thefe  Fumes  might  probably  pre¬ 
vent  the  ill  effects  of  the  Infection  which  lay 
In  the  Holds,  and  which  could  not  be  come 
at  when  the  Goods  were  fumed  in  the  Ship. 
And  when  the  Ware-houfe  was  full  of  the 

humr 
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Siung  up  Goods,  then  it  would  be  advi  fable 
to  give  them  a  much  ftronger  Fumigation, 
tjie  more  effectually  to  cure  the  Infection. 
This  is  what  is  done,  as  I  am  informed,  by 
Men  who  have  performed  a  Quarantine,  they 
being  then  lain  with  their  Mouths  down¬ 
wards  in  a  Room,  and  then  fumed  with 
Brimftone. 

71,  It  were  eafy  to  deftroy  Vermin  when 
they  infelt  a  Neighbourhood,  luch  as  Bad 
gers,  &c.  by  providing  a  good  Quantity  of 
Tow  dipped  in  melted  Brimftone,  which 
being  fattened  by  a  With  to  a  long  Pole, 
wherewith  to  convey  it,  when  fired,  as  far 
as  may  be  into  the  Badger’s  Hole;  the  Mouth 
of  the  Hole  or  Holes  being  immediately 
clofed  up;  this  will  probably  fmother  any 
living  Creature  there. 


(  56  ) 


A 


DESCRIPTION 


OF  THE 


Small  Ventilators 


71. 


And  their  Uses. 


(  VIII.  } 


A 


S  I  was  handing  in  the  Cap- 
tain, with  Sir  Jacob  Ackworth 
the  Surveyor  of  the  Navy* 
on  the  Gun-Deck  over  the  Bread-Room, 
oonfidering  how  to  ventilate  the  Bread-Room 
with  ftcfh  Air;  there  happening  to  Band  by 
me  a  Carpenter’s  Cheft  with  Tools,  it  oc¬ 
curred  to  me,  that  it  might  be  done  by  a 
fiwll  moveable  Ventilator  about  the  lize  of 

that 


i 
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that  Chert.  And  accordingly  I  made  a  Ven¬ 
tilator  at  home  of  the  following  Size  and 
Figure,  viz.  Its  Length  from  C  to  E,  Fig.  6. 
was  four  Feet,  its  Breadth  A  C  fixteen  Inches, 
its  Depth  A  F  thirteen  Inches,  all  in  the  Clear 
within.  The  Midriff  was  fixed  in  the  fame 
manner  with  thofc  in  the  larger  ones,  was 
proved  tip  and  down  by  the  wooden  Hamolc 
M  fixed  inafquareHole,  to  the  top  of  the  Iron 
Rod  RZ;  which  Rod  had  a  Rivet-Joint  at 
its  lower  end  near  the  Midriff. 

73.  It  is  belt  to  feribe  the  end  A  F  of 
the  Ventilator  circularly,  with  the  Midriff 
it  felf,  when  fixed  in  its  Place  with  Hinges, 
becaufe  then  it  will  deferibe  the  true  Curve- 
Line  that  it  moves  in;  which  will  other- 
wile  not  be  lo  true,  as  I  have  iound  by  Ex¬ 
perience,  becaufe  the  pofition  of  the  Hinges 

prevents  its  feribinga  true  circular  Curve. 

'  -  >  (  , 

■'  74.  The  Holes  of  the  Valves  1.  2.  at 
which  the  Air  enters,  were  four  Inches 
Equate ;  the  Valves  themfelves  were  five 
Inches;  which  will  make  little  Nolle  when 
double  lifted,  as  the  Valves  of  the  great  Ven¬ 
tilators  were.  The  Air  rufhed  out  at  two 

other 


5  8  *The  Uses  of 

other  like  Valves,  into  the  Nofe  BX  thro" 
the  Hole  X.  There  was  a  like  Hole  at  the 
Bottom  of  this  Nofe,  which  was  a  Foot 
long,  and  another  at  the  Side  :  which  three 
Holes  had  all  Sliders  to  them,  to  open  or 
fhut  either  of  them  at  pleafure.  Tho’  the 
Midriff  is  worked  up  and  down  with  Eafe, 
yet  it  is  beft  for  two  to  change  Hands  of¬ 
ten,  which  will  make  it  very  eafy  to  them. 

7f9  The  Midriff  rifmg  and  falling  a 
Foot,  will  convey  at  each  Stroke  two  Cu- 
bick  Feet  of  Air  5  two  Thirds  of  a  Cubick 
Foot  being  allowed  for  what  Air  efcapes  at 
each  Stroke,  between  the  Sides  of  the  Ven¬ 
tilator,  and  the  Edges  of  the  Midriff :  The 
Midriff  was  planed  rounding  on  all  its 
Edges,  to  prevent  its  pinching  any  where. 
At  the  Rate  therefore  of  an  Hundred  and 
Forty  Strokes  in  a  Minute,  which  may  be 
done  with  Eafe,  this  Ventilator  will  convey 
four  Hundred  and  twenty  Tuns  of  Air  in  an 
Hour  :  And  may  therefore  be  very  ufeful 
in  preferving  the  Bread  in  the  Bread-Room 
iweetanddry*  . 


j6.  For 
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76.  For  which  Purpofe,  a  Pair  of  them 
were  made  to  be  ufed  in  the  Captain , 
which  being  placed  on  the  Gun-Deck,  over 
the  fore  Part  of  the  Bread-Room,  Air  was 
conveyed  thence,  by  a  fquare  wooden 
Trunk,  which  patted  through  a  Hole  cut  in 
the  Deck,  down  within  a  Foot  of  the 
Bottom  of  the  Bread-Room  >  and  the  Air 
afeended,  thro'  the  After-Skuttle  of  the 
Bread-Room.  And  in  order  to  try  the  Ef¬ 
ficacy  of  this  Inftrument,  in  the  Prefence  of 
the  Matter  Ship- Wrights,  and  other  Officers 
of  Woolwich  and  ‘Dept ford  Yards,  who 
were  then  fummoned  to  pafs  their  Judgment 
on  the  Ventilators  5  the  Bread-Room  was 
filled  with  the  Fumes  of  finoaking  Tar, 
which  was  in  a  great  meafure  blown  out  by 
thefe  Ventilators,  in  three  Quarters  of  an 
Hour’s  working  them  5  and  in  an  Hour  s 
blowing,  the  Room  was  quite  cleared  of 
the  Fumes. 

77.  A  n  d  in  the  fame  Manner,  the  Bread 
may  be  kept  perfectly  dry  and  fweet,  by 
blowing  in  frelh  Air  now  and  then,  as  Ex¬ 
perience  (hall  fhow  needful,  for  an  Hour  in 

the 


6o  The  Uses  of 

the  midft  of  dry  Days,  when  the  Port-Holes 
can  be  opened,  fo  as  to  have  frefh  Air  be¬ 
tween  Decks  5  otherwife  it  were  better,  to 
have  the  Air  conveyed  by  a  Trunk  reaching 
from  the  Nofe  of  the  Ventilators  to  the  near- 
eft  Port-Hole,  in  order  to  prevent  the  driv¬ 
ing  in  among  the  Bread  the  offenfive  Fumes, 
which  are  between  Decks,  efpecially  when 
the  Ports  are  fhut :  Thefe  Fumes  being,  as 
I  am  informed,  hurtful  to  the  Bread,  it  be¬ 
ing  obferved  that  the  Bread  does  not  keep  fo 
well,  in  Ships  where  there  arc  many  Men, 
as  where  there  are  few. 

78.  And  whereas  thePeafeand  wholeOat- 
meal  are  apt  to  heat  and  fpoil  in  Casks,  ef¬ 
pecially  in  hot  Climates,  this  Inconvenience 
may  eafily  be  prevented,  by  putting  them 
into  a  large  Bin,  with  a  falfe  Bottom  of 
Hair- Cloth  laid  on  Bars,  fuch  as  are  defcrib- 
ed  in  Numb.  103,  104.  Fig.  8.  whereby 
frefh  Air  may  be  blown  upwards  through 
them,  at  proper  Times  with  the  fmall  Ven¬ 
tilators,  in  the  fame  Manner  as  through  the 
Bread, 


(  IX.  ) 
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79.T3  Y  this  means,  both  the  Bread, 
IJ  Peafe  and  whole  Oatmeal,  may 
be  kept  very  dry,  found  and  fwcet ;  and  if 
mufty,  may  thus  be  fvveetened.  But  then 
his  will  not  deftroy  the  Wevels,  Maggots, 
and  Ants,  which  abound,  elpecially  in  hot 
Climates,  and  devour  much.  The  moil 
commodious  Method  that  occurs  to  me  for 
deftroying  thefe  Animals,  would  be  by 
driving  the  Fumes  of  burning  Brimftone, 
both  into  theBread-Rpom,  and  upwards  thro" 
the  Peafe,  by  means  of  the  fmall  Ventilators, 
which  may  be  done  in  the  following  man¬ 
ner,  <viz.  by  fixing  a  Trunk  five  Inches 
fquare  within,  to  the  Holes  in  the  Nofc  of 
the  Ventilators,  at  which  they  draw  in  Air  $ 
which  Trunk  fhould  reach  to  three  or  four 
Feet,  without  and  beyond  a  Lee  Port-Hole. 
Under  the  End  of  the  Trunk  on  the  outfide 
of  the  Ship,  fhould  be  fixed  a  fquare  wood¬ 
en  Hopper  or  Tunnel,  with  its  wide  Part 
downwards,  which  is  to  be  near  two  Feet 
fquare:  1  his  Tunnel,  and  a  good  Part  of 
the  Trunk  to  be  lined  within  fide  with  Tin, 

to 
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to  prevent  the  (torching  of  the  Fumes  of 
the  burning  Brimdone  :  An  Iron,  Brafs,  or 
Copper  Porridge-Pot,  being  to  be  hung 
under  the  Tunnel,  about  half  a  Foot  below 
its  lowed  Part.  In  the  Pot  are  to  be  fome 
Wood-Afhes,  becaufe  they  will  give  no  ill 
Scent  in  burning.  Upon  the  Wood-Afhes 
is  to  be  laid  Brimftonc,  in  fuch  manner, 
that  a  hot  Iron  Bullet  may  be  placed  in  the 
midft  of  it.  Then  by  working  the  Venti¬ 
lator,  thefe  Fumes  will  be  conveyed  into- 
the  Bread-Room  or  Pea-Bin,  and  dedroy  all 
living  Creatures  there.  This  Operation  had 
bed  be  performed,  when  there  is  fome  de¬ 
gree  of  Wind,  to  carry  away,  through  the 
open  Ports,  the  Fumes  that  will  arife  be¬ 
tween  Decks. 

So.  That  I  might  be  allured  that  no 
Damage  could  come  to  the  Ship  by  thefe 
Fumes  5  being  very  careful  not  to  recom¬ 
mend  any  thing  that  might  be  detrimental 
to  thofe,  whom  I  have  been  long  ufing  my 
bed  Endeavours  to  ferve  5  I  made  the  like 
Experiment  at  home,  by  fixing  a  fquare  Fun¬ 
nel,  it  being  the  Hopper  of  a  Cyder-Mill  ^ 
over  a  Pot  of  burning  Brimdone,  with  a 

Ions 
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long  Trunk  reaching  fifteen  Feet  from  the 
Brimftpne  to  the  farther  End  ot  the  Trunk, 
And  I  found  by  a  Thermometer,  that 
when  the  Ventilators  worked,  the  Heat  oi 
the  Fumes,  at  that  Difiance,  was  onl}  cc]ua* 
to  half  the  W armth  of  the  Blood  ,  io  that  it 
was  no  wonder,  that  neither  Paper,  Tow, 
Gun-Powder  or  double  Rum,  which  l  pla¬ 
ced  there,  were  fired  thereby.  Hence  we 
fee,  that  there  can  be  no  Danger  of  fating 
fire  to  any  the  mod  combuftiblc  Matters  in 

JShips, 

81.  There  will  be  this  further  Con¬ 
venience  in  a  Bin,  viz*  that  whereas  ieven 
Hundred  and  eighty  Bufhels  of  Peafe  and 
whole  Oatmeal,  eight  Months  Provifion 
for  a  Seventy-Gun  Ship,  flowed  in  Seventy- 
eight  Casks,*  which  hold  ten  Bufhels  each, 
take  up  Thirty-nine  Tuns  and  a  half.  This 
Quantity  of  Peafe  is  equal  to  97  5  Cubick 
Feet,  or  twenty-four  and  three  Tenths,  Tuns  5 
to  which  adding  two  Tuns  for  the  Sub- 
fiance  of  the  Bin,  there  remains  thirteen 
Tuns,  which  will  be  faved  in  the  Stowage 
of  the  Ship.  Such  a  Bin  will  alfo  be  much 

cheaper  than  Seventy-eight  fuch  Casks  with 

Iron 
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Iron  Hoops.  A  very  little  Ventilation  will 
be  fufficient  to  preferve  the  Corn.  It  will 
be  needful  to  have  Partitions  in  the  Bin, 
to  prevent  the  fhifting  of  the  Corn,  on  the 
heeling  of  the  Ship.  And  at  each  Partition 
there  may  be  a  Sliding-Board,  five  or  fix  In¬ 
ches  broad,  fet  Edge. wife  5  that  when  any  part 
of  the  Bin  is  empty,  by  pnfhing  down  that 
Slider,  the  Air  may  be  prevented  from  going 
in  walk  to  the  empty  Part.  Or  if  all  Parts 
of  the  Bin.  be  from  time  to  time  equally 
emptied  of  Corn,  then  there  Will  be  no 
occafion  for  the  Sliders.  The  Air-Trunk 
leading  down  from  the  Ventilators,  may  en¬ 
ter  at  the  Middle  of  the  Bin,  either  in  Front 
or  behind.  I  am  credibly  informed,  that 
Sugars  were  formerly  flowed  in  Bins  in 
Ships,  before  our  Sugar-Plantations  had 
Pipe-Staves  from  He w- England. 

82.  These  fmall  Ventilators  will  alfo 
be  of  ufe  to  keep  the  Powder  in  the  Powder- 
Room  dry ;  for  a  flagnant  Air,  clpecially 
when  damp,  is  well  known  to  damage  Pow¬ 
der  :  And  fome  degree  of  Dampnefs,  not- 
withftanding  the  utmoft  Precaution,  will 
arife,  if  there  were  no  other  Caufe,  even 

from 
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From  the  hippy  Vapour  of  the  Wood  of 
which  the  Room  is  made,  efpecially  in  new 
Ships. 

f 

83.  They  will  alfo  be  of  excellent  ufe, 
to  purify  moft  eafily,  and  effectually,  the 
bad  Air  of  a  Ship's  W ell,  when  there  is  Oc~ 
cafion  to  go  down  into  it,  by  blowing  Air 
through  a  Trunk,  reaching  within  a  .Yard 
of  the  Bottom  of  the  Well,  both  for  fome 
time  before,  and  during  their  flay  there ; 
This  will  be  a  much  eaficr  and  more  ef¬ 
fectual  Way,  than  the  preferit  Method  of 
letting  in  Water  and  pumping  it  up :  yet 
feveral  are  frequently  fuffocated  tliere,  not- 
Withftanding  this  Method  5  for  as  the  Eye 
cannot  difcern  a  fuffocating  from  an  urn 
fuffocating  Air,  fo  many  rufh  into  inflan- 
taneous  Death,  thinking  there  is  no  Danger 
where  they  lee  none.  Now  driving  out  all 
the  bad  Air  by  good  Air,  will  be  an  efleftii- 
al  Remedy  5  but  however,  Tor  greater  Se¬ 
curity,  it  will  be  advifeable  to  let  down  a 
lighted  Candle  firft,  Tor  that  Air  is  always 
dangerous  to  animal  Life,  which  will  cx- 
tinguifh  a  Candle. 

E 
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(  X.  ) 

8+-1DEfore  *  bought  of  this  fafe  and 
J[3  cafy  Method  of  doing  it,  I  had 
propofed  to  make  ufc  of  the  following  In- 
ftrument,  viz.  Fig .  7.  X.  Z.  a  Piece  of 
light  Alder  or  Willow,  a  Foot  long  from 
X  to  Z,  and  two  Inches  and  a  half  thick, 
both  in  Breadth  and  Depth,  with  a  Hole  K, 
L,  q,  u,  five  Eighths  of  an  Inch  in  Diameter, 
bored  thro'  it  5  and  at  C  E  fhort  Foflets 
with  like  Holes  bored  through  them  ;  to 
which  Foflets,  hollow  Reed-Canes  are  to  be 
fixed,  by  means  of  fhort  fupple  Leathern 
Pipes,  fo  that  they  are  flexible  at  thefe  Joints, 
O,  N,  and  T  S,  are  fquare  Holes  two  Inches 
deep,  and  an  Inch  and  three  Quarters  wide, 
with  their  foie  Leather  Covers  F  G,  and 
H,  I  nailed  over  them.  I,  N  is  a  broad  Lea¬ 
thern  Valve  moving  on  joints  at  I,  fo  as 
to  open  by  the  Force  of  the  Air  which  pafies 
down  the  Pipe  B,  K,  L,  when  Breath  is 
drawn  in  by  the  Mouth  at  the  Foflet  E, 
which  ftands  five  Eighths  of  an  Inch  above 
G,  H.  G,  S  is  another  like  Valve,  which 
(huts  the  Hole  at  Q^clofe,  while  the  Breath 

is 
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is  drawing  in  at  E  $  but  when,  on  the  con¬ 
trary,  the  Perfon  breathes  out  at  E,  then 
the  Valve  I,  N  clofes  the  Hole  L;  and  the 
other  Valve  G,  S  opens  for  the  Breath  to 
pafs  freely  off  through  the  Pipe  V,  A,  by 
which  means,  the  Perfon  always  draws  in 
firefh  Air.  At  O  and  T  are  two  ftiff  Wires 
fixed,  to  prevent  the  Valves  opening  fofarP 
that  the  Force  of  the  Breath,  which  is  but 
fiiiall, could  not  {hut  them,  to  do  which,  it  is 
advifeable  to  breathe  with  fome  little  Force. 
This  Inflrmnent  is  to  be  fixed  to  the  Mouth 
by  a  Tape  or  Cord  tied  round  the  Head  5 
and  it  will  be  convenient  to  have  Cufiiions 
at  the  Corners  C  and  D,  for  the  Cheeks  to 
bear  off  a  part  of  the  Preffure  of  the  Liga¬ 
ture  from  the  Mouth. 

8y.  I  Breathed  throJ  this  Refprator 
for  a  Quarter  of  an  Flour,  with  great  Eafe? 
when  the  Reed- Canes  fixed  to  it,  were  four 
and  a  half  Feet  long.  By  means  of  this  In- 
ftrument,  a  Man  might  go  with  great  Safety 
into  the  mod  noxious  Air  of  a  Ships  Well 
his  Nofe  being  flopped  with  Cotton  or  Lin- 
nen.  But  I  found  on  propoflng  the  Things 
that  the  Sailors  would  rather  run  the  Ha- 

F  2  zard 
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zard  of  Suffocation  than  make  ufe  of  it : 
However,  as  this  Inftrument  may  be  of  ufe 
in  feme  noxious  Trades,  and  other  Cafes 
where  it  may  be  requifitc  to  go  into  a  fuf- 
focating  Air,  I  have  here  given  a  Dcfcrip- 
tion  of  it. 

86.  This  Inftrument  might  perhaps  be 
of  ufe,  if  there  were  four  or  five  Feet 
depth  of  Water  in  a  Ship  5  for  by  the  Help 
of  it,  a  Man  might  continue  under  Water 
that  Depth,  for  a  confiderable  Time,  to 
r  edify  any  thing  amifs  at  the  Bottom  of  the 
Well,  or  to  flop  a  Leak  that  could  be  come 
at  in  the  Hold. 

87.  I  Know  not  to  what  Depth  under 
Water  a  Man  can  breathe  with  this  Refpi - 
rator  5  Tis  to  be  feared  but  a  fmall  Depth, 
becaufe  the  Weight  of  Water  on  his  Belly 
will  prefs  fo  hard  on  his  Midriff,  as  to  hin¬ 
der  his  drawing  in  Breath  :  unlefs  it  fhall  be 
found  on  trial,  that  he  can  fetch  ftiort 
Breaths,  by  the  Dilatation  and  Contradion 
of  the  rifing  and  falling  Ribs  9  but  then,  that 
muft  be  with  a  fufficient  Force  to  fhut  the 
Valves*  If  a  Man  could  thus  breathe  at  fix 
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or  eight  Feet  under  Water,  then  if  a  finall 
leaky  Ship  were  put  fo  far  on  the  Careen, 
as  to  have  its  Keel  but  fix  or  eight  Feet  un- 
derthe  Surface  of  the  Water,  a  Man  might, 
by  means  of  this  Refpirator,  go  down  to 
the  Keel,  by  an  under-girding  Rope,  and 
there  fearch  for  and  flop  Leakages.  But  if 
on  trial  it  fhall  be  found,  that  a  Man  can¬ 
not  thus  go  deep  enough  ;  yet  he  might 
perhaps  go  deep  enough  for  Ships,  in  fome 
degree  on  the  Careen,  by  means  of  a  Copper- 
Coat  of  Mail  to  cover  the  Trunk  of  his 
Body  up  to  the  Arm-Pits,  that  the  Arms 
may  be  at  liberty  :  by  thus  keeping  the 
Preflure  of  the  Water  from  the  Belly,  it  has 
been  found  to  do  at  twelve  or  fifteen  Feet 
Depth.  Thefe  Things  1  mention,  hoping, 
that  at  leaft  they  may  be  Hints,  for  farther 
Improvements  in  fo  very  important  a  Cafe, 
as  well  deferves  the  moll  diligent  Refearches. 


(  XI.  ) 


88.  Here  is  another  Ule  may  be 


made  of  thefe  fmall  Ventilators 


at  Sea,  viz.  to  fweeten  {linking  Water; 
and  that  they  will  be  uleful  to  that  Pur- 


pofe. 
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pofe?  is  evident  from  the  following  Trials, 
viz.  April  the  21ft,  a  temperate  dampifh 
Air,  with  a  wefterly  Wind,  I  took  near  a 
Pint  of  hard  Well-Water,  which  had  flood 
in  a  Quart  Bottle  till  it  flank?  in  order  by 
its  Putrefa&ion  to  diflolve  the  tartarine  Se¬ 
diment  of  Port  Wine,  which  it  effe&ually 
does*  And  mtifty  Casks,  as  l  am  informed, 
may  thus  be  cured,  by  keeping  them  for  fome 
time  full  of  (linking  Water  5  for  Putrefac¬ 
tion  is  a  moft  fubtile  Diffolvent.  This  (link* 
ing  Water  I  put  into  an  earthen  Bafon,  and 
placed  it  at  ten  Inches  diflance  under  the 
Nofe  of  the  Ventilators*  After  a  Quarter 
of  an  Hour's  blowing  on  the  Water,  its 
Stink  was  confiderably  abated,  fo  as  to  be 
very  fenfibly  lefs  than  that  of  the  remaining 
Water  in  the  Bottle.  And  being  examined 
alter  every  Quarter  of  an  Hours  Ventila¬ 
tion,  its  offenfive  Smell  and  Tafte  was  lefs 
and  lefs,  fo  as  in  an  Hour  and  half's  Venti¬ 
lation,  it  had  no  fenfible  ill  Smell.  Yet  it 
had  not  the  agreeable  Flavour  of  frefh  Wa¬ 
ter,  which  might  in  fome  meafure  be  owing 
to  the  Tartar  of  the  Wine  ;  for  it  is  com¬ 
monly  obferved,  that  (linking  Water,  in 
Wine,  Beer  or  Cyder  Veflels,  never  becomes 

perfectly 
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perfectly  fweet  and  well  tailed,  tho*  in  Wa¬ 
ter  Vettels,  fome  {linking  Waters  will  be¬ 
come  very  fweet  5  which  is  obferved  of 
Thames  Water  taken  up  near  London ,  and 
of  other  Waters  that  have  fome  foul  Mix¬ 
ture  in  them  5  their  Impurity,  after  the  pu¬ 
trid  Ferment  is  over,  falling  to  the  Bottom, 
there  attrad  to  them  all  Impurities  out  of 
the  Water,  whereby  it  becomes  fine  and 
dear.  And  this  is  the  common  known  Cafe 
of  Water  in  Citterns,  which  is  found  to  be 
the  finer  and  clearer  for  having  fome  Filth 
at  the  Bottom  of  their  Citterns  5  which  Wa¬ 
ter  is  often  found  to  become  the  fouler  and 
thicker,  for  having  the  Filth  at  the  Bottom 
taken  away.  'Tis  for  the  fame  Reafon,  that 
fome  put  Gravel  with  a  little  Salt  into  Ci¬ 
tterns  or  Veffels  of  foul  Water,  in  order  to 
make  it  clear. 

89.  May  19th,  a  warm  Sun-fhine  and 
dry  Air,  having  thirty-four  Days  before, 
filled  a  clean  Cyder  Hogfhead  with  Thames 
Water,  taken  up  above  the  Tide,  it  then 
Hank  very  much.  The  greateft  Part  of  this 
{linking  Water  was  put  in  equal  Portions 
into  two  open  Vettels,  where  it  was  cx- 

F  4  pofed 
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pofed  to  the  Air,  with  a  Surface  of  two 
Feet  and  a  half  in  Diameter  >  being  eight  In¬ 
ches  deep. 

90.  Its  Sinking  was  manifeftly  abated, 
after  an  Hour's  Ventilation  5 1  Sirred  it  often 
during  the  firft  Hour,  but  defifted,  on  ob- 
ferving  by  floating  Things  in  the  Water, 
that  there  was  a  continual  Circulation  of 
the  Water,  it  being  by  the  Force  of  the 
Air  deprefted  in  the  Middle,  and  railed' 
near  the  Sides  of  the  Veflel  5  the  higher  Wa¬ 
ter  at  the  Sides  constantly  defeended,  and 
rofc  towards  the  Middle,  as  was  evident  by 
the  Courfe  of  the  floating  Things  in  it: 
And  it  is  the  fame  with  the  Waters  in  Ri¬ 
vers,  whofc  Surface  having  an  inclining 
Plane,  the  upper  Parts  are  continually  de- 
feending,  which  is  the  Caufe  of  Rivers 
freezing  at  Bottom  firft,  which  Ponds  do 
not  do,  their  Water  having  no  fuch  defend¬ 
ing  Motion  3  but  the  cold  Surface-Water  of 
Rivers,  continually  defeending,  it  freezes 
iooner  at  the  Bottom  than  on  the  Surface, 
notwithftanding  the  Surface  Water  is  colder 
than  at  the  Bottom  :  the  Reafon  of  which 
'  ^  ,  V  '' .  /  Bottom  Water  has  lefts  Motion 

than 
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than  the  Surface  Water  5  for  where  the  Bot¬ 
tom  Water  has  a  brisk  Motion*  it  will  not 
freeze  at  the  Bottom. 

5>i.  It  is  this  defending*  and  as  it  were 
inteftine  Motion  of  River  Water*  that  con¬ 
tributes  to  the  preferving  of  it  fweet,  as 
well  as  the  progreffive  Motion  of  Rivers  : 
And  in  the  fame*  the  Upper  and  Nether 
Sea- Waters  are  blended  together*  by  the 
very  unequal  Preifure  of  its  Surface,  when 
it  is  formed  into  vaft  Waves  and  Surges, 
which  contributes  to  the  keeping  its  lower 
Waters  fweet*  which  are  too  deep  to  be  o- 
therwife  affe&ed  by  the  Agitation  of  Storms* 

92.  After  the  fetcond  Hour’s  Ventila¬ 
tion,  the  Smell  of  the  Water  was  more 
fenfibly  abated. 


93.  After  the  fourth  Hour  it  was 
fweetened,  as  much  as  fix  Spoons-full  of  the 
fame  Water  was,  by  ftanding  expofed  to  the 
Air,  for  twenty-four  Hours. 

94.  After  fix  Hours  Ventilation,  it 
was  much  the  fame  as  the  above-mentioned 

‘  .....  pint 
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Pint  of  Water  was,  with  an  Hour  and  half’s 
Ventilation  5  for  this  Water  being  in  a  Cy¬ 
der  Cask,  wanted  the  agreeable  Talk  of 
fiefh  Water  :  it  is  probable  therefore,  that 
the  linking  Water  of  Water-Casks,  will 
be  better  tailed  than  this,  when  thus  venti¬ 
lated. 


9f-  The  putrid  fulphureous  Particles  of 
Ihnking  Water,  feem  to  be  the  moft  vola¬ 
tile  5  for  when,  in  my  Relearches  to  make 
Sea-Water  wholefome,  I  diftilled  fome  that 
was  very  putrid ;  that  part  of  it  which  was  di¬ 
ddled  into  the  Receiver,  did  ftink  intoler¬ 
ably;  but  what  remained  undiftilied,  was  not 
very  offenfive.  No  wonder  then,  that  frefh 
Air,  which  is  electrical,  and  ftrongly  at¬ 
tracts  Sulphur,  fhould  in  thus  ventilating 
ftinking  Water,  carry  off  the  more  fubtile 
volatile  fulphureous  Particles,  which  caufe 
the  moft  offenfive  Smell,  and  which  are 
lometimes  apt  to  flafh  into  a  Blaze,  when 
Water-Casks  are  firft  opened. 

96.  I  Have  here  mentioned  the  Event 
of  thefe  two  Attempts  to  fweeten  Pinking 
\\  ater  thus,  not  with  expectation  they  will 

be 
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be  at  the  trouble  to  fweeten  great  Quan¬ 
tities  of  Water  to  this  degree  in  Ships;  but 
to  fhew  that  the  highly  offenfive  Degree  of 
{linking  Water,  may  be  greatly  abated,  with 
an  Hour  or  two’s  Ventilation  :  perhaps  very 
long  Ventilation  might  not  perfectly  fweeten 
fome  Waters.  For  tho"  Thames  Water 
will  turn  fwect  after  {linking,  yet  pure 
Spring- Water  is  not  obferved  to  turn  fweet 
fo  foon.  By  opening  the  Bung-Hole,  Wa¬ 
ter  fweetens  in  fome  degree  in  twenty-four 
Hours,  as  did  the  other  half  of  the  Hogf- 
head  of  Water,  after  having  fo  large  a 
Surface  expofed  to  the  Air  for  twenty  four 
Hours ;  but  yet  it  (lank  more  than  the  Wa¬ 
ter  in  the  other  Vefiel  did,  after  but  one 
Hours  Ventilation. 

^  1  . 

97.  If  any  fhall  think  fit  to  try  it,  it 
may  be  done  without  any  other  additional 
Cumber  to  a  Ship,  than  a  wooden  Trunk, 
five  Inches  fquare  within,  to  reach  from  the 
fmall  Ventilators,  down  to  the  fvveetening 
Water-Cask  ;  which  having  its  Bung-Hole 
flopped,  may  have  fquare  Holes  cut  at  each 
end  of  the  Bung-Stave,  wherein  to  fix  the 
Ventilator  Trunk  at  one  End,  and  a  like 

'■  fhort 
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ffiort  Trunk  at  the  other  end,  to  prevent 
the  Waters  running  over,  by  the  heeling 
of  the  Ship ;  by  this  means,  an  inceflant 
brisk  Stream  of  Air  may  pafs  over  the  Sur¬ 
face  of  the  Water,  from  one  end  of  the  Cask 
to  the  other.  Care  fhould  be  taken  to  fill 
the  Cask  only  fo  full,  as  to  leave  a  fufficient 
Breadth  of  Surface  of  Water,  for  the  Air  to 
ad  on  the  Water* 

98.  These  are  the  feveral  Offices  of 
the  fmall  Ventilators,  which  a  Wind-fail 
cannot  well  perform. 

99.  They  may  alio  be  of  ufe  to  drive 
out  the  bad  Air  of  Vinegar  Tuns,  and  other 
large  brewing  Veflels,  when  Men  want  to 
go  in  with  fafety  to  clean  them. 

(  XII.  ) 

100.T  Cannot  difmifsthis  Subjed,  with- 
A  out  faying  fomething  in  behalf  of 
thofe,  who  cannot  fpeak  for  themfelves : 

I  mean  young  tender  Infants ;  who  are  often 
fwathed  up  in  fuch  a  manner,  as  muft  needs 
greatly  incommode  their  Breathing,  and 

confequently 
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confequently  be  often  very  hurtful  to  them. 
For  when  their  tender  Bodies  are  clofe  con¬ 
fined  in  Swathings,  neither  their  Bread  nor 
Belly  can  rife  fo  freely,  as  they  ought  to  do, 
when  the  Child  draws  in  its  Breath:  And 
confequently,  not  only  its  Breathing,  but 
Digeftion  alfo  are  thereby  greatly  incom¬ 
moded  ;  for  the  Digeftion  is  much  promoted, 
by  the  Kneadings  of  the  Midritl  on  the  Sto¬ 
mach,  which  are  no  lefs  than  twelve  hun¬ 
dred  in  an  Hour:  And  in  Proportion  as 
the  Decree  and  Force  of  thele  numerous 
Kneadings  are  abated  by  Swathings,  fo  will 
the  Digeftion  be  accordingly  retarded  and  in¬ 
commoded  j  the  ill  Confequences  of  which* 
to  the  poor  Child's  Health,  few  Kurfes  are 
aware  of.  Thofe  of  them  who  will  not  be 
perfuaded  to  leave  off  that  old  very  bad 
Pra&ice,  ought  themfelves  to  be  well  fwathed 
up,  to  be  made  duly  ieoiiblc  of  the  Mi- 
fery  they  would  Puffer  thereby  in  one  Night. 

i  o  i .  There  is  another  very  bad  Prac¬ 
tice  in  relation  to  Infants,  the  ill  Confequen¬ 
ces  of  which,  fewNurfes  feem  to  be  aware 
of,  viz.  It  is  well  known  that  for  very  im¬ 
portant  Reafons,  the  Skulls  of  new-born 

Children 
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Children  are  not  in  all  Parts  turned  to 
Bone.  But  ignorant  Nurfes  taking  the  foft 
Part  of  the  Skull  for  a  great  Defeft  in  Na¬ 
ture,  are  apt,  too  often,  to  attempt  to  clofe 
the  Mold  of  the  Head,  as  they  call  it:  thaf 
is,  to  comprefs  together,  by  Broking  and 
Bandage,  thofe  Parts  of  the  Skull  which  are 
bony,  expecting  thereby  to  unite  thofe  di- 
ftant  bony  Parts  together;  not  knowing  that 
the  intermediate  foft  Parts  will  turn  to  Bone; 
and  little  thinking  what  Injury  they  do 
thereby  to  the  tender  Infants,  by  thus  com- 
prelllng  their  Brains,  and  thereby  caufing 
convulfive  Fits,  and  perhaps  fometimes  £ 
great  Tendency  to  Head-Aches  during  then- 
whole  Lives,  &c.  Whereas,  if  they  would 
but  let  Nature  alone  to  do  her  own  Work, 
the  Head  would  have  its  natural  Shape,  and 
the  whole  Skull  would  of  itfelf  turn  to  Bone : 
And  this  without  Comprefling  the  Brain, 

which  is  often  attended  with  ill  Confequen- 

ees. 
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Ventilators 

I  N 

Preferving  all  Kinds  of  G  RAIN 
Sweet,  and  Free  from  Weevels 
and  other  Infeds : 

Alfo,  in  Drying  Malt,  Hops,  Gun- 
Powder, 
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USEFULNESS 


O  F 


Ventilators 


In  preferving  all  Kinds  of  Grain 
Sweet,  and  free  from  Weevels,  c Wc: 


(  XIII.  ) 

102,  id.  S  Experiments  often  give  Hints 

for  new  Experiments,  and  far¬ 
ther  ufeful  Difcoveries,  fo  the 
attempting  to  convey  great  Quantities  of  Air, 
by  means  of  the  above-deferibed  large  Ven¬ 
tilators,  has  led  to  a  Difcovery,  which  will 
be  of  great  fervice  to  the  World,  in  pre- 
ferving  Corn  in  Graineries,  and  Ships, 
fweet  and  dry,  and  free  from  being  eaten 

G  by 
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by  Weevcls  or  other  Infeds ;  by  which  vaft 
Quantities  of  Corn  are  yearly  fpoiled  and 
deftroyed  all  over  the  World :  I  am  credibly 
informed  by  a  Spanijh  Merchant,  that  not 
lefs  than  80,000  Pounds  worth  of  Corn 
\Vas  fpoiled  in  exporting  in  one  Year3  about 

eight  or  nine  Years  agoe 

«  *  • 

103*  Now  it  is  mod  eafy  to  preferve 
Corn,  by  blowing  frefh  Air  upwards  thro 
it :  In  order  to  which,  wooden  Bars,  or 
large  Laths,  mull  be  nailed  on  the  Floor  of 
the  Grainery, about  an  Inchdiftance  from  each 
other,  if  only  a  Hair-Cloth  be  laid  on  them : 
But  coarfe  Wire-Work  is,  in  fome  Malt- 
Kilns,  laid  under  the  Hair-Cloth,  or  Basket- 
Work  made  of  Ofier  might  be  ufed,  and 
then  the  Bars  may  be  two  or  three  Inches 
diftant,  and  there  may  be  the  fame  Di~ 
fiance,  if  an  Iron-Plate  full  of  Holes  be  laid 
on  them,  as  is  done  in  many  Malt-Kilns. 
Thefe  Laths  B  B,  Fig .  8.  may  be  laid  acrofs 
other  Laths,  AZ.  A  Z.  AZ.  nailed  fif¬ 
teen  Inches  diftant,  and  two  Inches  or  more 
deep,  that  there  may  be  a  free  Paffage  for 
the  Air  under  the  Laths. 
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*  104.  The  Under-Laths  muftcome  about 

fix  Indies  fhort  of  the  Wall  of  the  Grainery 
at  one  end  of  them :  on  which  end  a  Board 
Z  Z,  Fig.  B.  is  to  be  fet  edgewife,  yet  flop- 
Jng  again!!  the  Wall  X  X,  whereby  a  large 
Main  Air-Pipe  Y  is  formed;  which  hav¬ 
ing  an  open  Communication  with  all  the 
Interftices  between  and  under  the  Bars,  when 
Air  is  blown  forcibly,  and  in  great  Quantities* 
through  the  Hole  M  N,  into  this  large  Air- 
Pipe  or  Trunk,  it  mull  neceiTarily  be  driven 
up,  from  between  the  Laths,  through  the 
whole  Corn  in  the  Grainery,  and  will  con- 
fequently  carry  off  with.it,  the  moift  Exha¬ 
lations  of  the  Corn ;  which  when  confined 
in  it  for  fome  time,  will,  as  it  is  well  known 
fpoil  it.  By  this  means  therefore  Corn  may 
cafily  be  kept  for  many  Years  dry  and 
found,  and  much  better  conditioned,  than 
in  clofe  vaulted  fubterraneous  Graneries,  as 
is  done  in  fome  Countries, 

*  loy.  Th  at  I  might  be  allured  that  Air 

could  in  this  manner  be  conveyed  up  thro' 
great  Depths  of  Corn,  I  took  a  wooden  Tube 

or  Trunk,  which  was  five  Feet  four  Inches 
long,  and  near  three  Inches  Iquare  within  fide  5 

G  2  and 
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and  having  nailed  apiece  ofthih  Copper-Plate, 
fall  of  fmall  Holes  at  the  Bottom  of  it,  Killed  it 
full  of  Wheat ;  then  having  fixed  to  the  Bot¬ 
tom  of  the  Trunk,  by  means  of  a  fhort  piece 
of  leathern  Pipe,  lined  With  a  Bladder,  the 
Nofe  of  the  Kitchen  Bellows;  on  blowing 
at  a  common  moderate  rate,  the  Airpaffed  up 
through  that  depth  of  Wheat,  with  a  Force 
iufficient  toraife  Paper  and  to  blow  ofFLeaf- 
Tinlcl.  I  repeated  the  fame  Experiment 
in  another  like  wooden  Trunk,  which  was 
nine  and  a  half  Feet  long,  where  the  Air, 
in  afeending  up  through  the  Corn,- raifed 
the  !  infel  aifo,  though  not  fo  forcibly  as 
in  the  Ihorter  Trunk,  becaufe  it  met  with 
,  more  Refinance,  in  palling  through  a  greater 
depth  of  Corn  >  which  therefore  required 
proportionably  larger  Bellows,  and  a  greater 
Force :  for  theie  Bellows  contained  but  fe~ 
veil  Half  Pints  of  uncomprefied  Air  5  as  I 
found  by  blowing  the  whole  Air  which  they 
contained,  through  a  leaden  Siphon  fixed 
to,  the.  Nofe,  up  into  an  inverted  Glafs  Re¬ 
ceiver  full  of  Water, 

106.  In  order  to  find  the  Quantity  of 
,  Space  there  is  between  the  Grains  of  Wheat, 

for 
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for  Air  to  pafs  through,  I  poifcd  a  Quart 
Pot  in  a  pair  of  Scalesj  then  filling  it  full 
of  Water,  I  took  the  Weight  of  that  Water. 
Then,  the  Pot  being  emptied  and  wiped  dry,  I 
filled  it,  fir  ike  Meafurc,  full  of  Wheat,  firft 
fhaking  it  well  5  and  having  taken  the 
Weight  of  the  Wheat,  Water  was  poured 
!n  among  the  Wheat  till  it  was  brim-full  5 
when  being  weighed  .again,  and  the  addi¬ 
tional  Weight  of  W atcr,  among  the  Wheat, 
Being  deducted  from  the  Pot  full  of  Water  on¬ 
ly,,  it  was  found  to  be  one  Seventh,  and  three 
Tenths  of  the  Quart  of  Water;  therefore 
the  Sum  of  the  Space  for  Air  to  pafs  through 
Wheat  is  ~  of  the  Bulk  of  any  Quantity 
of  Wheat:  A  fufficicnt  Space  for  Air  to 
pafs  through  it  in  good  plenty. 

107.  T  he  Capacity  of  the  Pot  being  88  6 
Cubick  Inches,  of  whichi2. 1  Cubick Inches 
being  the  Sum  of  the  vacant  Space  among  the 
Wheat,  therefore  the  remaining  76.5  Cubick 
Inches  is  the  Space  occupied  by  the  Wheat; 
whence  by  comparing  the  refpeftive  Weights 
of  the  Wheat  and  Water,  I  found  Wheat  to 
be  nearly  one  Tenth  heavier  than  Water.  • ... 

108.  And  the  Air  palled  as  freely  thro1 

'  G  3  '  a 
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alikedepthof  Oats,  as  it  did  thro’ Wheat,  and 
more  freely  thro' Barley,  and  ftill  more  freely 
through Peafe  and  Beans;  between  which  laft 
mentioned  Grains  there  were,  on  account  of 
their  different  Shape,  larger  Interlaces  for 
the  Air  to  pafs,  than  between  the  Grains  . of 
Wheat  and  Oats;  and  this,  whether  there 
were  at  the  Bottom  of  the  Trunks  a  thin  me¬ 
talline  Plate  full  of  Holes,  or  a  Hair-Cloth: 

<  i  t 

So  that  the  Floors  of  Graineries  may  be  co¬ 
vered  with  either  of  them.  But  the  fuller  of 
fmall  Holes  the  Iron  Plates  are,  fo  much 
the  better.  But  Iron  Plate  will  coll  about 
twelve  Pence  a  fqnare  Foot ;  Hair-Cloth  not 
two  Pence,  which  is  more  than  fix  times 
cheaper:  but  then  Iron  Plates  would  be 
more  durable;  and  will  prevent  Rats  and 
Mice  from  coming  at  the  Corn,  by  Holes 
through  the  Floor;  and  are  therefore  pre¬ 
ferable,  cfpecially  in  large  Graineries:  They 
would  alfo  better  bear  the  Fumes  of  burning 
Brimftone,  than  Hair-Cloth,  when  they  were 
to  be  blown  up  through  the  Corn,  in  order 
to  deftroy  Wcevels;  but  if  the  Brimftone 
turtles  be  conveyed  to  the  Valves  of  the 
Ventilators  by  a  wooden  Trunk,  lined  a 
Jittle  way  with  Tin,  then  at  fuch  a  diftance 

they 


VENTILATORS*  87 

they  will  not  damage  the  Hair-Cloth,  efpe- 
dally  confidering  that  the  Fumigation  need 
be  but  rarely  repeated.  And  it  is  found  by 
Experience5  that  a  Hair- Cloth  will  endure  the 
conftant  Heat  of  a  Malt-Kiln  for  many  Years, 
without  being  fpoiled  thereby. 

A  ' 

109.  Now  in  order  to  find  with  what 
Force  the  Air  was  impelled-  by  the  Kitchen 
Bellows  up  through  the  Corn  in  the  Tube 
A  B,  Fig,  9.  I  fixed  an  inverted  glafs  Si¬ 
phon  CBJ  ifitothe  fide  of  the  fquare  wooden 
Trunk  full  of  Wheat,  which  was  nine  and 
a  half  Feet  high.  When  the  Siphon  was 
fixt  half  a  Foot  from  the  Bottom,  the  Mer¬ 
cury,  by  the  Preflure  of  the  Air  among  the 
Wheat,  defeended  half  an  Inch  below  C  to  R, 
and  afeended  half  an  Inch  ahove  1 5  fo  that 
it  flood  an  Inch  higher  in  the  Leg  I  than  in 
the  Leg  R  5  which  fhowed  that  the  Air  among 
that  part  of  the  Wheat,  was  impelled  with 
a  Force,  equal  to  the  Weight  of  an  Inch 
depth  of  Mercury,  which  is  nearly  equal  to 
fourteen  Inches  depth  of  Water.  When  the 
Bellows  were  comprefled  very  forcibly,  then 
the  Mercury  would  by  Vibrations  rife  three 
and  a  half  Inches.  When  the  Siphon  was 

G  4  fixed 
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fixed  at,  three  Feet  from  the  Bottom,  then 
trie  Water  infteao  of  Mercury  in  the  Siphon 
^  35 1 ailed  about  two  Inches,  which  was  one 

feyenth  of  the  former  Force.  When  it  was 
fixed  five  Feet  from  the  Bottom,  the  Water 
was  raifed about  an  Inch;  and  at  the  diftance 
of  eight  and  a  half  Feet  from  the  Bottom, 
it  was  railed,  half  an  Inch;  hence  we  fee 
the  different  Degrees  of  Comprcfi'ure  of  the 
Air  at  thefe  fevcral  depths,  in  the  Wheat. 
Not  that  the  Velocities  of  the  Air  through 
if,  were  proportional  to  the  feveralPreffurcs 
of  it.  For  the  greater  Compreflure  of  it  near 
the  Bottom,  was  owing  to  the  greater  Re¬ 
finance  it  m.ct  with,  from  the  great  height  of 
the  Wheat  it  was  to  pafs  through,  which 
mud  confidcrably  rebate  its  Force  as  it  af- 
cended  higher ;  but  when  it  had  a  Icfs  height 
of  Wheat  to  pafs  through,  the  nearer  it  came 
to  the  J  op,  though  the  Force  with  which 
the  Air  was  there  impelled  was  much  re¬ 
bated,  yet  the  Velocity  of  its  Afcent  was  in- 
creafcd  i  for  when  the  fame  Experiment  was 
repeated  with  Pcafe  in  the  Trunk  inftead  of 
Wheat ;  the  Air  having  a  much  freer  Paf~ 
fage  through  them,  afeended  with  greater 
Velocity >  notw ithftanding  the  C  ompreflure 

of 


•  T 


VENTILATORS.  89 

of  it,  and  confequcntly  the  impelling  Force 
was  not  in  any  part  near  fo  great  as  in  the 
Wheat. 

no.  Now  hence,  Tome  Eftimate  may 
be  made  of  the  Force,  which  will  be  need¬ 
ful  to  drive  Air  up  through  Corn  in  Grain e- 
ries;  and  as  the  Force  with  thefc  Corn  Venti¬ 
lators  is  greater,  and  the  Quantity,  of  Air 
which  will  be  requifite  much  lefs  than  the 
Quantity  of  Air  and  Velocity  with  which  it 
is  impelled,  by  the  above  deferibed  large 
Ventilators;  fo  they  maybe  much  lefs,  for 
the  ufe  of  Graineriesand  Corn-fhips,  which 
will  proportionally  lefien  the  Labour  ct 
working  them  :  But  on  the  other  hand.  Care 
mail  be  taken  that  they  be  not  too  final], 
but  proportioned  to  the  Size  of  the  Graincry ; 
which  will  be  beft  known  by  Experience. 


in.  In  thefc  Trials  with  the  Kitchen- 
Bellows,  the  Air  afeended  through  the  Corn 
by  Fits,  only  while  they  were  comprcffcd. 
But  when  the 'above,  mentioned  large  Ven¬ 
tilators,  whether  double  or  (Ingle,  arc  ufed 
in  Graineries,  there  will  be  an  mediant. 
Breeze  of  Air  afeejnding  through  the  Corn; 

becaufe 
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became  the  Air  under  the  Corn  being  in  a 

eomprefled  ftate,  by  the  impulfe  of  the  Bel¬ 
lows,  Will,  by  its  conftantly  endeavouring 
to  expand  itfelf,  pals  up  through  the  Corn 
without  intermillion. 


1 12,  The  Air  pafled  through  thefe  fe~ 
veral  kinds  of  Corn,  in  the  Trunk  of  nine 
and  a  half  Feet  depth,  not  only  when  the 
Corn  lay  more  loofe  at  firft  putting  in ;  but 
alfo  when  by  ftriking  often,  on  all  parts  of 
the  Trunk,  with  a  Hammer,  it  lay  the  clofer, 
though  it  did  not,  after  this,  pafs  altogether 
fo  iieely,  becaufe  it  lying  clofer,  the  vacant 
Interfaces  between  the  Grains  of  Corn  were 
the  lets:  but  all  forts  of  Corn  muft  necef- 
larily,  by  reafon  of  their  fhapc,  have  vacant 
Interftices  between  them,  for  the  Air  to  pafs 
through. 


Nine  and  a  half  Feet  depth  of  Wheat,  funk 
on  fbaking  44  Inches,  viz.  — 

1 

Barley,  — —  —  — „ 

■  Oats,  —  — 


Grey  Peafe, 


24.4th 

1 

39.2 

i 

5-5^ 

1 

i2.Srhi 


Hence  >ye  fee  the  great  difference  there  is  in 
the  Quantities  of  a  Bufhel  full  of  Corn, 
when  unfhaken  or  lhaken.  1 13.  The 
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1 13.  The  Ventilators  may  be  fixed 
againft  the  Wall  on  the  infide  or  outfide  of 
the  Grainery,  if  there  be  no  convenient  ad¬ 
joining  Room  fit  for  that  purpofe;  or  under 
the  Floor,  or  to  the  Ceiling:  But  whcrc- 
ever  they  are  fixed,  the  Handle  of  the  Le¬ 
ver,  that  moves  them,  muft  be  out  of  the 
Grainery,  elfe  the  Perfon  who  worked  them, 
would  be  in  danger  of  being  fuffocated, 
when  the  Com  is  fumed  with  burning  Brim- 
fione,  in  order  to  deftroy  Wcevels.  The  final! 
moveable  Ventilators,  which  are  defcribed 
Number  74,  will  be  very  commodious  to 
ventilate  Com  in  large  Bins  in  G railleries; 
becaufe  they  may  be  moved  from  Bin  to 
Bin,  as  wanted* 

-  -  f  .  .  \  'i  : 

1 14.  If  the  Grainery  or  Corn-Ship  be 
very  long,  then  the  main  Air-Pipe  may 
pafs  lcngthwife  along  the  middle  of  the 
Grainery,  through  a  large  Pipe  FGCD 
Fig.  $.  and  fo  convey  Air  orf  both  ftdes,  un¬ 
der  the  Com,  which  lies  in  Ships,  from  20 
to  30  Feet  broad,  and  10  or  12  Feet  deep* 
But  wherever  the  main  large  Air-Pipe  is 
placed,  it  muft  not  be  flat  on  the  Top,  but 
Hoping,  like  the  Ridge  of  a  Houfe,  that  the 

'  ....  afcending 
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3 (tending  Air  may  the  better  come  at  the 
Corn  which  lies  on  it. 

iif.  A  s  to  the  Seams  which  are  between 
the  Boards  in  the  Floors  of  Corn-Ships,  they 
may  eafily  be  flopped,  by  the  Laths  being 
nailed  over  them  fo  as  to  prevent  the  venti¬ 
lating  Air’s  palling  any  way,  but  upwards 
through  the  Corn :  And  if  any  Wet  happens 
to  the  Corn,  it  will  drain  off  well  through 
/  the  Flair-Cloth  which  it  lies  on. 

i id.  In  Graincrics  which  have  large 
Bins  in  them,  they  may  each  of  them  have 
their  Laths  or  Bars  to  open  through  the  Bot¬ 
tom  of  the  Front  Boards:  And  if  Boards  be 
nailed  edgev^ife  at  the  Bottom  of  the  Front 
or  Fore-Boards  on  the  outfide  of  the  Bins, 

t  y 

they  will  form  three  main  large  Air-Pipes, 
which  will  convey  Air  under  all  the  Bins. 
Or  the  moveable  Ventilators  may  be  applied 
to  each  Bin  fcparately,  as  occafion  lhall  re¬ 
quire  to  ventilate  the  Com  in  any  of  the 
Bins:  But  when  it  is  needful  to  ddfroy  the 
Wcevels  by  Fumigation,  then  the  Bellows, 
or  the  Handle  by  which  they  are  worked, 
miift  be  out  of  the  Grainery,  elfe  the  Ope- 

rator 
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rator  would  be  fnffocated  with  the  Fumes  of 
the  burning  Brimftone,  as  already  faid. 

1 1 7.  But  there  is  one  neceflary  Precau¬ 
tion  to  be  obferved  before  any  Corn  be 
fumed,  viz.  firft,  to  drive  out  all  the  damp 
Vapour  which  is  among  it  5  which  would 
totally  quench  the  Acrimony  of  the  fuL 
phureous  Fumes:  which  I  found  to  be  the 
Cafe,  when  a  cover’d  Gutter  had  the  Fumes 
of  burning  Brimftone  blown  in  great  plenty 
into  it,  with  .my  fmall  Ventilators,,  in  order 
to  kill  Rats.  For  though  the  Fumes  vifibly 
pafted  along  for  many  Yards  length  j  yet  they 
were  vapid,  and  did  not  offend  the  Nofe, 
nor  kill  Animals  which  were  long  in  it  5 
which  was  owing  to  the  Damp,  which 
quenches  the  Acidity  of  the  Fumes. 

„  1 1 8.  In  very  large  Graineries,  there  may 
be  fcyeral  Hiding  Shutters  acrofs  the  main 
Air-Pipes,  whereby  only  one,  or  other  part 
of  the  Grainery  may  be  ventilated  at  a  time; 
by  drawing  up  or  .{hutting  down  different 
Shutters,  as  fhall  be  thought  proper. 

up.  If  the  Grainery  be  but  in  part  full, 
then  the  Air  will  cfcape  fo  freely  thro'  that 

Part 
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Part  which  is  not  covered  with  Corn,  that 
little  of  it  would  afcend  thro'  the  Corn ; 
to  prevent  which  Inconvenience,  that  Part 
of  the  main  Air-Pipe,  which  leads  to  the 
uncovered  Parr,  may  be  flopped  by  a  Aiding 
Shutter,  or  a  Piece  of  narrow  Board  may 
be  run  acrofs  the  Laths,  in  Paflages  left 
for  that  purpofe:  And  if  there  be  many  of 
thole  Paflages  left  acrofs  the  Laths,  it  will 
make  a  better  Communication  for  the  Air 
to  pafs  freely  every  way  5  befides,  that  there¬ 
by  there  would  be  more  Space  left  under  the 
Iron  Plate  or  Hair-Cloth  for  the  Air  to 
pafs  up  thro’  the  Corn, 

120.  In  fmall  Graineries,  a  very  com¬ 
modious  and  cheap  Ventilator  may  be  made,- 
by  making  a  Ventilator  of  the  Door  of  the' 
Grainery  ;  which  may  ealily  be  done,  by 
making  a  circular  Skreen  of  the  Size  of  a 
Quarter  of  a  Circle,  behind  the  Door:  But 
in  order  to  this,  the  Door  muft  open  5  not 
inwards,  but  out  ot  the  Grainery,  fo  that 
as  it  falls  back,  it  may  be  worked  to  and  fro, 
in  the  Skreen  ;  which  muft  be  exa&ly  adapt¬ 
ed  to  it  in  all  Parts  of  the  circular  Side  of 
the  Skreen,  as  well  as  at  the  Top  and  Bot- 

1  tom. 
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tom.  But  there  muft  be  a  Stop  at  about 
eight  or  ten  Inches  diftance  from  the  Wall, 
to  prevent  the  Door's  falling  back  farther  > 
that  there  may  be  room  for  a  Valve  in  the 
Skreen  to  fupply  it  with  Air ;  which  Air  will 
be  driven  by  the  Door,  thro'  a  Hole  made 
in  the  Wall  near  the  Floor,  into  the 
main  Air-Trunk,  in  which  there  muft  be 
another  Valve  over  the  Hole  in  the  Wall, 
to  prevent  the  Return  of  the  Air, 

1 21.  What  Duft  falls  from  the  Corn 
between  the  Laths,  will  be  blown  to  the 
farther  end  of  them,  whence  it  fhould  be 
taken  out,  before  frefh  Corn  be  put  in,  if 
the  Interftices  of  the  Laths  are  at  all  filled 
with  it, 

122.  It  is  reafonable  to  believe,  that 
the  Benefits  of  this  Method  of  preferving. 
Corn,  will  be  many  and  great  5  it  will  not 
only  preferve  Corn  dry  and  fweet,  and  pre¬ 
vent  the  giving  or  flakening  of  Mal^ 
which  it  is  apt  to  do  in  lying  long  5  but 
will  alfo  eflfedually  prevent  their  being  de¬ 
ft  toyed  by  Weevels  or  other  Infe&s :  for 
the  heating  of  Corn,  is  obferved  much  to 

promote 
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promote  thelncreafe  of  W ecvelsj  tho*  when 
the  Corn  is  kept  very  clofc,  as  is  fometimes 
purpofcly  done  in  Ships,  the  great  Heat  and' 
Smother  will  deftroy  them. 

123.  Neither  will  the  fumino-  Gf 
Malt  with  burning  Brimftone  give  any  Talk 
to  the  Beer;  for  rho’  I  had  feveral  Years 
finec  tried  the  Experiment,  yet  for  greater 
Certainty  I  now  repeated  it  again,  by 
ftrongly  fuming  a  Peek  of  whole  Malt, 
two  feveral  Times,  at  a  Month’s  diftance, 
which  being  ground,  Beer  was  brewed  with 
Eleven  Days  after  the  fecond  Fumigarion, 
which  gave  not  the  lead  Talk  to  the  Beer; 
nor  to  Iplit  Peafe  winch  were  fumed  in  the 
fame  manner,  as  I  have  formerly  oblerved 
in  my  ‘Directions  to  preferve  Corn ,  ‘Phi¬ 
lo  fophical  Experiments ,  p.  73.  The  pro¬ 
bable  Effed  of  thus  fuming  Malt  will  be, 
that  it  may  prevent  the  Beer’s  working  too 
fall: :  for  this  is  well  known  to  be  the  Effed 
of  fuch  Fumes  on  Wine  and  Cyder. 

124.  I  Fumed  alfo  in  the  fame  man¬ 
ner  feveral  kinds  of  Grain,  as  Wheat,  Bar- 
ley,  Oats,  Beans  and  Peale.  I  gave  an  Horfe 
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a  Handful  of  the  Oats  foon  after  they  wefe 
fumed  >  he  boggled  at  the  fir  ft  Smell  of  the 
Fume,  but  eat  them  immediately.  The 
Scent  thus  given  to  the  Oats,  or  any  other 
Grain,  will  foon  be  carried  off  by  the  Ven¬ 
tilation  of  frelh  Air,  lip  thro’  the  Corn, 

,  (  XiV.  ) 

12  f.  TT  is  ufual  for  Millers  to  wafh  fin utty 
^  Wheat  clean,  and  afterwards  to 
dry  it  on  a  Kiln,  in  twelve  or  fourteen 
Hours,  turning  it $  but  then  this  Kiln-drying 
often  makes  it  grind  unkindly,  and  not 
make  good  Meal  :  Whereas,  after  Corn  is 
thuswafhed,  audit  has  drained  off,  for  Tome 
time,  the  Grofs  of  its  Wet  on  a  Hair-Cloth 
laid  on  Hurdles ;  if  it  were  afterwards 
dried  by  the  Ventilation  of  thefc  Bellows, 
it  would  then  grind  as  well  as  other  Corn  $ 
tor  drying  Wheat  with  cold  Air  would  not 
hurt  it,  as  Kiln  drying  is  found  to  do.  And 
that  I  might  be  well  allured  of  the  good  E fi¬ 
fed  of  thus  drying  fmutty  Corn,  having 
procured  a  Quantity  of  very  fmutty  Wheat, 
which  weighed  feven  Pounds  and  fifteen 
Ounces  5  May  the  2  6th,  at  five  in  the 

H  Mornincr 
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Morning  it  was  waihed  clean,  in  four  feveral 
Waters,  which  was  done  in  a  few  Minutes, 
and  was  then  lain  to  drain  in  an  Oat-Sieve, 
till  half  an  Hour  after  Five,  when  it  had  in- 
crcafcd  in  Weight  by  wetting,  ten  Ounces, 
befides  the  Moifturc  that  was  equal  to  the 
Weight  of  the  Smut-Balls  and  Smut,  that 
was  wafhed  from  the  Wheat :  It  wafted  but 
two  Ounces  and  a  half  by  the  firft  two  Hours 
Ventilation,  two  Ounces  and  five  Drachms 
in  the  fccond  two  Hours,  *i riz.  from  eight 
■  to, ten 5  in  the  next  fix  Hours,  viz.  from  ten 
to  four  in  the  Afternoon,  it  wafted  at  the 
Rate  of  four  Ounces,  each  two  Hours  3 
from  four  to  fix,  two  Ounces  and  a  half  5  and 
from  fix  to  eight  one  Ounce  and  a  half,  in  all 
about  twenty  Ounces,  fome  Allowance  be¬ 
ing  made  for  what  Corn  was  wafted,  by 
handling  and  biting  fome  of  it  from  time  to 
time.  It  was  ventilated  in  thefe  fourteen 
Hours  with  about  Forty  Thoufand  Gallons 
of  Air,  which  paffed  upwards  through  ir? 
and  made  it  fufficiently  hard  and  dry,  fo 
as  to  be  fit  for  grinding ;  it  was  well  co¬ 
loured,  and  handled  well,  and  from  (link¬ 
ing,  as  fmutty  Wheat  does,  it  became  much 
Tweeter.  The  vifible  dewy  Moifture  was 

blown 
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bloVn  off  in  three  Hours,  but  it  continued 
damp  and  cold  to  the  Feeling,  till  two 
o'  Clock,  when  fome  little  Dull  began  to  fly 
off  it. 

126.  And  whereas  it  wafted  off  much 
Idler  Moilture,  during  the  four  firft  Hours 
Ventilation,  when  it  ought  to  have  wafted 
the  mor£,  on  account  of  its  being  then  wet- 
teft,  this  was  owing  to  the  foggy  Hazinefs  of 
the  Morning  5  which  as  it  went  off  and  broke 
out  into  fine  warm  Sun-fhine  towards  ten  o" 
Clock,  fo  the  Air  being  thereby  become 
dry,  it  imbibed  Moifture  moreftrdngly  from 
the  Corn.  And  that  this  was  the  true  Caufe 
of  the  Difference,  is  further  confirmed,  by  a 
like  Experiment,  which  1  had  before  made 
on  a  Gallon  of  Wheat,  April  the  ift,  there 
being  then  a  very  dry  North-Eaft  Wind ; 
Beginning  the  Ventilation  at  four  in  the 
Afternoon,  it  wafted  in  two  Hours  four 
Ounces  and  a  half  j  and  the  next  two  Hours, 
being  towards  Evening,  but  three  Ounces  5 
and  the  next  Morning  early,  before  the 
Air  was  freed  from  the  nofturnal  Damps, 
Only  one  Ounce  and  a  half. 

H  2 
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127.  It  will  be  advifeable  to  begin  to 
ventilate  Com  as  foon  as  poffiblc  after 
walking,  that  the  Moifture  may  have  the 
Ids  time  to  foak  in  ;  for  the  lefs  the  Moi- 


fture  foaks  in,  fo  much  the  fooner  the 
Com  will  dry.  The  inner  Part  of  this  Wheat 
was  manifeftly  the  fofter  for  wetting. 


128.  And  whereas,  walked  Corn  will 
dry  much  more  (lowly  in  a  moift,  than  a 
dry  ftate  of  the  Air,  it  would  be  advifeable 
to  have  the  Air  conveyed  thro5  a  large 
Iquare  wooden  Trunk,  from  the  Kitchen, 
where  the  Air  is  dried  by  the  Fire:  On 
which  account  the  Room  over  the  Kitchen 
Would  be  the  mod  commodious  to  lay  the 
walked  Corn  in,  that  is  to  be  ventilated. 
And  in  cafe  the  Com  lay  in  a  Room,  more 
diflant  from  the  Kitchen,  the  Air  might  be 
conveyed  thither,  to  or  from  the  Ventila¬ 
tors  thro*  a  large  Trunk. 


(  xv.  ) 


I2^TPHe  larSe  Ventilators  which  I 
JL  made,  for  drying  great  Quantities 
of  Corn,  were  at  Mr.  William  Knight's  of 

Street - 
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Street-Houfe  in  Farringdon .  The  Midriff 
idled  on  its  lower  Edge,  in  a  Groove  which 
was  formed  by  two  Fillets  nailed  to  the  Bot¬ 
tom  of  the  Ventilators.  In  this  Pofition,  the 
Midriff,  which  was  feven  Feet  long,  and 
three  Feet  four  Inches  broad,  was  moved 
to  and  fro,  lixteen  Inches  fideways,  that  be¬ 
ing  the  Depth  of  the  Ventilators,  which 
were  fixed  in  an  upright  Pollute  breadthwife, 
to  the  Side  Gf  a  Garner,  which  was  fix  Feet 
five  Inches  long,  and  four  Feet  four  Inches 
broad,  in  all  twenty-eight  fquare  Feet.  The 
Laths,  which  were  placed  on  their  Edges 
length-wife,  under  the  Hair-Cloth,  which 
covered  the  Bottom  of  the  Garner,  were 
two  Inches  deep,  and  two  Inches  d  iff  ant 
from  each  other:  They  were  all  fupplied 
with  Air,  from  the  large  common  Air- 
Trunk  which  was  fixed  at  one  End  of  them  : 
which  Trunk  was  fupplied  with  plenty  of 
Air,  from  the  Valves  at  one  end  of  the 
Ventilators,  V  V,  Fig .  io.  the  Air  being 
conducted  thence,  by  a  Trunk  or  Box  5  the 
Air  entered  the  Ventilators  at  their  other 
Ends,  by  the  opening  of  the  like  Valves, 
and  not  at  the  Valve  Z.~ 

H  3  -130.  The 
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13c.  The  Midriff  was  moved  to  and  fro 
by  a  Lever,  which  was  fixed  to  its  Iron 
Tongue  S  T,  Fig .  10.  and  flood  upright, 
its  lower  End  being  fattened  to  the  Floor, 
that  being  the  moft  commodious  Poiition 
for  it  in  that  Place. 

13  1.  When  Com  was  laid  in  this  Gar¬ 
ner,  above  two  Feet  deep,  the  Air  was  driven 
upwards  thro’ it  by  the  Ventilators,  lo  as  to 
raife  a  Handkerchief  which  was  fpread  on  it, 
three  or  four  Inches  high,  and  that  all  over 
the  Coni :  But  as  the  Force  of  the  Air  thro' 
the  Corn,  was  fomething  more  at  that  end 
of  the  Garner  where  it  entered  5  fo  the  Corn 
was  laid  thickefl  there. 

(  XVI.  ) 

132.  T ULT  13th,  Twenty-two  Bufhcls 
J  of  very  fmutty  Wheat  were  wafhed  > 
in  doing  of  which,  when  the  Corn  is  pour¬ 
ed  gently  in  a  thin  Stream  on  the  Water, 
the  Smut-Balls  having  thereby  liberty  to  ex- 
tiicate  themfelves  from  the  Wheat,  lwim  on 
the  Water,  where  they  are  eafily  feummed 

offs 
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off;  then  the  Wheat  being  well  ftirred,  and 
the  foul  Water  let  out,  frefh  Water  is  poured 
in,  by  which  means  it  was  loon  cleanfcd. 
And  then,  being  lain  for  fome  time  on  a 
Hair-Cloth  on  Hurdles  or  Harrows,  for  the 
Water  to  drain  off,  it  was  put  into  the  Gar¬ 
ner,  where  it  lay  about  16  and  7  Inches 
deep. 

133.  At  Nine  in  the  Morning,  the 
Weather  being  cloudy,  with  a  dry  North- 
Eaft  Wind,  we  began  to  blow  Air  up  thro' 
it,  which  palled  very  freely.  In  two  Hours 
the  vifible  Moifture  was  gone,  it  being  part¬ 
ly  foaked  into  the  Corn,  and  partly  blown 
off.  The  next  Day  about  Six  in  the  Even¬ 
ing,  it  being  clear  Sun-fhine,  with  a  dry 
Wind,  theDuft  flew  out  of  the  Corn  when 
flirred. 


134,.  The  third  Day,  about  three  in  the 
Afternoon,  the  lower  part  being  hard  e- 
nough  to  grind,  it  was  turned.  After  this, 
fome  rainy  Days  coming,  which. made  the 
Air  within  doors  fo  moift,  as  to  caufe  a 
great  Dampnefs  on  the  Flint-Stone  Walls 

within  the  Houfe,  no  progrefs  was  made,  in 

H  4  drying 
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drying  the  Wheat,  not  even  by  long  Venti¬ 
lation  ;  which  I  was  allured  of,  by  putting 
four  Pounds  of  Wheat  into  a  Hair- Sieve, 
which  was  placed  on  the  Wheat,  where  the 
Air  paffed  freely  up  thro’  it.  Hence  by 
weighing  this  Sieve  from  time  to  time,  I 
found  what  progrefs  was  made  in  drying  the 
.Wheat,  in  different  States  of  the  Air,  as  to 
Moifture  or  Drynefs :  For  the  Corn  was 
found  to  dry  faded:  in  the  middle  of  dry 
Days,  and  fomething  flower  when  the  Dew 
fell  in  the  Evening,  and  till  it  was  gone  in 
the  Morning:  But  in  a  very  damp  State  of 
the  Air,  there  was  no  progrefs  made  in  dry. 
ing.  Hence  we  fee  how  advifeable  it  is, 
where  it  can  be  done,  to  have  the  Venti¬ 
lators  fupplied  by  a  Trunk,  with  the  warm 
Air  from  the  Kitchen.  But  tho’  no  pro¬ 
grefs  is  made  in  drying  Corn  thus,  in  a  very 
damp  Air;  yet  there  is  fo  large  a  Proportion 
of  the  Times,  when  the  Air  is  dry  enough 
for  the  purpofe,  as  to  make  it  well  worth 
the  while  to  be  provided  with  thefe  Venti¬ 
lators,  efpecially  to  dry  cold  Corn,  which 

will  be  done  much  fooner  than  walhed 

Wheat.  b  kw,-  ..  ,x;  , . 
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i3f.  Hav  ing  ccafed  to  ventilate  from 
Saturday  Evening  to  Monday  Morning, 
while  the  Wheat  was  damp,  it  was  grown 
mufty  >  which  Muftinefs  was  quite  gone  in 
three  Hours  Ventilation,  notwithftanding 
the  Air  was  very  damp.  Hence  we  fee  oi: 
how  meat  fervice  this  Ventilation  will  be 
to  fweeten  mufty  Corn.  Hence  alfo  we 
may  conclude,  that  even  in  damp  Weather, 
the  Heating  and  Muftinefs  of  Corn  may  be 
prevented,  tho’  it  cannot  be  then  dryed  by 

this  means.  :  . 

-  -  t  ■  -  ■  ~ 

13 6.  Finding  that  the  lower  part  of 

the  Wheat  was  dried  long  before  the  upper, 
we  took  half  of  it  out  of  the  Garner,-  and 
then  foon  dryed  it,  when  it  was  but-  of  half 
the  Thicknefs,  and  the  Air  in  .  a  drying 
State.  -  ' 

A 

•**  •• 

137.  Sept,  nth,  following,  in  fine  dry 
Weather  fix  Bufhcls  of  finutty  Wheat 
were  wafhed  and  dryed  fit  to  grind,  with 
fifty-eight  Hours  Ventilation.  The  Corn 
thus  dried  was  well  coloured,  and  fold  at 

the 
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the  Rate  of  forty  Shillings  a  Load  more 
than  it  would  have  done  when  fmutty. 

138.  It  was  very  obfervable,  that  the 
Air  paffed  much  more  eaftly  in  rnoift  Wea¬ 
ther  thro’  the  damp  Corn,  than  when  it 
grew  dryer :  For  the  Ventilators  required 
fenfibly  more  Force  to  work  them  when  the 
Air  and  Corn  were  dry,  than  when  wet : 
which  was,  as  I  guefs,  owing  to  this,  viz. 
That  the  Air  and  Corn  repelled  each  other 
more  ftrongly  in  a  dry,  than  in  a  moift 
State ;  which  will  have  the  fame  Effect,  in 
caufing  the  Air  to  pafs  lefs  freely,  as  if  the 
void  Spaces  between  the  Corn  were  pro- 
portionably  ldjened. 

139.  He  n  c  e  we  fee  one  Reafon  among 
others,  why  a  dry  Air  exhilarates  and  chears 
more  than  a  damp  Air,  viz.  becaufe  a  dry 
Air  being  in  a  more  ftrongly  repelling  State 
when  infpired  into  the  Lungs,  it  thereby  di¬ 
lating  their  fmall  Veficles  or  Air-Bladders, 
more  than  a  damp  Air  will,  does  thereby 
caufe  a  much  freer  Circulation  of  the  Blood 
thro’  the  fine  Blood- Veffels  in  the  Coats  of 
thofe  Air-Bladders:  for,  that  the  Blood 

paffes 
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paffes  the  more  freely  thro'  the  Lungs,  the 
more  they  are  dilated,  I  have  fhown  in  the 
Inftance  of  the  fighing  Horfe  ;  Statical  Ef- 
fays7  VoL  2.  Ex  per.  1.  This  alfo  may  be 
one  Cauie,  why  a  very  dry  Air  is  hurtful  to 
thofe  whoarc  consumptive  from  weak  Lungs  5 
a  very  dry  Air  more  forcibly  dilating  the  fine 
Air-Veficles  of  the  Lungs,  than  a  moifter 
Air  will  do  :  And  perhaps  another  Reafon 
may  be,  that  a  very  dry  Air  may  carry  off 
too  much  Moifture  from  fome  kind  of  mor¬ 
bid  Lungs.  For  even  the  moft  robuft  and 
healthy  are  greatly  incommoded  in  their  Re- 
fpiration,  in  a  very  dry  Air;  infomuch,  that 
on  the  Eaftecn  Coaft  of  the  Red  Sea,  when 
the  Wind  blows  from  the  fandy  Defarts  of 
Arabia ,  they  arc  obliged  to  moiften  the  Air, 
by  fprinkling  Water,  and  breathing  thro' 
wet  Linnen.  And  in  the  Southern  Parts  of 
France ,  where  the  Air  is  very  pure,  when  it 
is  alfo  very  cold,  they  apply,  by  way  of  Pre¬ 
caution,  a  Handkerchief  to  the  Mouth,  when 
they  go  into  the  open  Air,  out  of  a  warm 
Room,  left  the  fudden  Change  from  hot  to 
cold,  ftiould  caufe  Inflammations  and  plan 
ritick  Diforders,  by  taking  in  a  full  Indraft 
of  cold  Air.  And  Acojla  fays,  that  the 

Air 
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Air  on  the  Tops  of  fome  of  the  cPevuvianr 
Mountains  is  fo  very  cold,  as  at  one  Infpi- 
ration  to  thicken  the  Blood, 

140.  This  Garner  contained  but  twen¬ 
ty-eight  fquare  Feet :  If  it  had  been  a  Square 
of  ten  Feet,  as  it  would  then  have  contained 
a  Hundred  fquare  Feet;  then  a  Load  of 
Wheat,  which  is  fifty  Cubick  Feet  and  a 
half,  would  lie  but  fix  Inches  deep  on  it : 
That  Quantity  therefore  of  cold  or  wet 
Wheat  might  well  be  dryed  at  once  in  a 
Garner,  or  on  a  Floor  of  that  fize.  And 
Corn  thus  ventilated  may  be  dryed  to  the 
fame  degree,  as  any  other  dryed  Corn  is,  by 
being  expofed  in  the  Ear  to  a  dry  Air  in 
the  open  Field  ;  this  fooner  or  later,  in  pro¬ 
portion  to  the  different  degree  of  Drynefs 
of  the  Air, 

(  XVII.  ) 

I4I*  TV/fl LL  E  R  s  may  very  commodi- 
IV  A  oufly  dry  walked  Com  thus, 
and  may  therefore  well  allow  the  Farmer 
the  better  Price  for  fmutty  Wheat;  fince 
when  it  is  thus  dried  by  Ventilation,  it  will 

be 
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be  very  good,  and  make  good  Flour,  it  not 
being  fpoiled  by  drying  on  a  Kiln,  which  is 
the  Method  they  have  hitherto  been  obliged 
to  ufe.  And  the  more  any  Corn  is  thus 
dryed,  fo  much  the  better  its  Meal  will  keep: 
which  is  the  Reafon  why  they  are  obliged 
to  kiln  dry  the  Corn,  which  is  to  be  ground 
for  Exportation  and  Ship- Service. 

142.  In  Mills,  the  Ventilators  might  be 
worked  by  a  Crank  turned  by  the  great  Mill- 
Wheel,  whereby  the  Expencc  of  Men’s  La¬ 
bour  might  be  faved. 

143.  If  a  warm  dry  Air,  from  a  proper 
Stove,  were  blown  thro’  walked  Corn,  it 
Would  much  haften  its  drying  $  and  if  the 
Heat  of  this  Air  were  no  greater  than  that 
of  Sun-fhine  in  Summer,  it  might  probably 
not  damage  the  Corn. 

144.  The  Quantity  of  Moifture  to  be 
carried  off  in  a  Load  of  walked  Wheat,  is  very 
confiderable  :  for  fuppol'e  it  were  but  ten 
Ounces  to  a  Gallon,  as  it  was  found  to  be  in 
the  Gallon  of  walked  lnautty  Wheat,  Numb. 
(126.)  which  yet  was  more,  it  would  then 

1  amount 
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amount  to  no  lefs  than  two  hundred  Pounds 
•Weight. 

And  the  fame  Ventilators  might 
alio  be  li fed  in  M  i  1 1  s  to  vv  in  no  W  C orn  very 
effectually ;  but  then  they  mud  be  larger  than 
when  ufed  to  blow  Air  upwards  through 
Corn,  for  I  have  found  on  Comparifon* 
that  the  above  deferibed  large  Ventilators 
convey  Air  with  double  the  Velocity,  that 
the  common  circulating  Fans,  with  Sack- 
Cloths,  do.  But  where  thefe  Fans  are  in 
Mills,  turned  with  a  greater  Velocity,  than 
is  done  by  Hand  in  Barns,  they  winnow  fo 
much  the  better. 

146.  If  to  great  a  Quantity  as  four  Ounces 
of  Moiiture  can,  by  two  Hours  Ventilation* 
be  carried  off  from  a  Gallon  of  wet  Wheat  i 
then  this  Method  will  doubtlcfs  much  im¬ 
prove  what  is  cal  led  cold  Wheat,  viz,,  fuch 
as  has  grown  and  been  houfed  in  a  cold  wet 
Seafon  :  And  will  therefore  doubtlefs  foon 
carry  off  the  moift  Vapours,  which  arife 
from  Corn*  and  caufe  it  to  heat  and  grow 
mufty.  And  by  thus  keeping  Corn  very  dry, 
it  will  come  the  fairer  to  Market,  and  be 
much  the  better  for  Ufe.  j 47,  Corn 
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147.  Corn  need  not  be  conftantly  thus 
ventilated,  but  only  now  and  then.  And 
when  it  is  become  once  thoroughly  dry,  then 
very  little  Ventilation  will  be  fufficient. 

148.  As  ventilated  Co-rn  may  lie  thick 
without  leaving  any  fpare  Room  to  turn  it, 
the  more  Corn  may  be  laid  in  Graineries 
already  built?  and  where  new  ones  are  to  be 
built,  they  may  be  the  lefs. 

.  v  '  [  *5  }  •  y  ,  i  * 

149.  The  Expenee  of  turning  Corn  will 
be  faved,  and  the  ventilated  Corn  will  be 
both  fweeter  and  dryer  than  turned  Corn, 
can  be  ?  by  this  means  even  mufty  Corn  may 
be  fvveetened, 

1  yo,  The  Expence  of  Sacks  in  Ships  may 
be  faved,  or  if  the  Corn  be  in  Sacks,  it  will 
keep  fweet,  much  longer,  when  the  Air 
between  the  Sacks  is  frefh  and  dry,  by  the 
Ventilation  of  the  Ship-Lungs;  but  this,  pro- 
vided  the  Corn  was  not  damp,  when  put 
into  the  Sacks.  This  Ventilation  will  alfo 
be  of  great  fervice  to  many  other  kinds  of 
Goods  in  Ships. 


iyi.  Since 
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iyi.  S  i  nce  by  this  means  Com  can  be 
fo  effectually  preferved,  with  little  Trouble 
or  Expence  j  it  will  doubtlefs  be  a  great  en¬ 
couragement,  to  lay  up  large  private  and 
publick  national  Stores  in  plentiful  Years, 
whereby  the  great  Inconveniences  and  Mife- 
ries  which  arife  from  Years  of  Scarcity,  will 
in  a  good  meafure  be  prevented.  And  the 
Price  of  Corn  will  not  for  the  future  be  fo 
fubjed  to  great  Inequalities,  as  it  has  hitherto 
been. 

i  fi.  A  n  d  this  will  probably  be  better  both 
for  the  Buyer  and  the  Seller :  for  though  in 
Years  of  Scarcity,  the  Farmer  will  not  have 
fo  very  high  a  Price  for  the  little  Corii  he 
has,  as  formerly  when  lefs  Corn  was  in  ftore  5 
yet  he  will  be  made  ample  amends  for  that, 
in  felling  his  great  Quantity  of  Corn,  at  a 
much  better  Price  than  he  ufed  to  do,  to 

fill  the  Store-Houfes  with  Corn. 

*  >  . 

,•  -  •  / 

(  XVIII.  } 

153/  I  "'HE  difcovering  any  Means  to 
JL  preferve  the  ncceifary  Produds 

£  Of 


VENTILATORS.  113 

of  the  Earth,  fhould  in  Reafon  prove  a 
great  Benefit  to  the  World  in  general  5  yet 
I  fhould  be  forry  to  be  any  ways  inftrumem 
talj  in  increafing  the  Quantity  of  Corn  in 
the  World,  if  by  reafon  of  its  greater  cheap- 
nefs  on  that  account,  proportionably  greater 
Quantities  of  Spirits  fhould  be  diftilled  from 
it,  to  deftroy  Mankind.  As  things  now  go 
in  the  World,  there  will  in  a  little  time  be 
no  occailon  to  ufe  means  to  increafe  the 
Quantity  of  Corn;  fince  the  number  of  the 
People  who  are  to  eat  it,  daily  decreafes, 
cither  by  the  untimely  Death  of  multitudes, 
Whofe  Vitals  are  deftroyed,  by  thefe  hot 
cauftick  burning  Spirits,  or  on  account  of 
great  numbers,  whole  Stomachs  are  thereby 
lb  depraved,  that  they  can  eat  little  or  no¬ 
thing,  to  the  great  detriment  of  the  Landed 
Interefh 

1 54.  If  Mankind  be  thus  fupinely  fuf- 
fered  to  be  deftroyed  thereby,  he  ought  in 
Reafon  to  be  looked  upon,  as  doing  the  bell 
fcrvice  to  the  W odd,  who  finds  means  of 
decreafing  rather  than  of  increafing,  the 
Quantity  of  fo  deftrudlive  a  Peft :  which  is 
become  an  inexhauftible  Fund  of  Mifery  and 
Ruin  to  the  lower  People. 

I 
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iff.  It  debilitates  and  infeebles  multi¬ 
tudes  of  the  Laborious  Part  of  Mankind  j  and 
its  pernicious  Effects  will  be  feverely  felt  in 
the  puny  Pigmy-Breed  of  future  Generations, 

if 6.  Besides,  the  Spirit  of  Drunken, 
nefs,  which  is  now  fo  prevalent  among  the 
Dramifts,  wholly  quenches  the  Spirit  of  Re¬ 
ligion,  and  depraves  the  Morals  of  Mankind. 
Infomuchthat  the  Reproof  of  God  Almighty 
to  the  Propheteffes  of  old,  may  but  too  juftly 
be  applied  to  this  Generation,  viz.  Will  ye 
pollute  me  among  my  Teople  for  handfuls  of 
Barley  ?  Ezek.  xiii.  ip. 

•n 

if/.  This  is  fure,  greatly  to  abufe  that 
large  and  ample  Provifion  that  kind  Pro¬ 
vidence  has  provided  for  us:  'Tis  turning 
into  Poifon  that  Bread  which  was  gracioufly 
intended  to frengthen  Mans  Heart . 

1  f  8.  And  Purely  fuch  weighty  Reafons 
ought  to  roufe  the  Governours  of  the  Na¬ 
tions,  as  tender  Fathers,  to  ufe  their  utmoft 
Endeavours  to  deliver  the  People,  committed 
to  their  charge,  from  this  mighty  Deftroyer. 

Can 
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Can  there  be  any  Confiderations  of  fufficient 
weight  to  the  contrary  ?  And  will  not  this, 
in  the  end,  be  found  the  mod  effectual  means 
to  increafe  the  real  Wealth  and  Strength  of 
a  Nation  ?  But  what  need  of  Expoftulation 
in  a  felf-cvident  cafe,  which  (trikes  in  fo 
ftrong  and  glaring  a  manner,  that  not  only 
every  open  willing  Eye,  but  even  the  wil¬ 
fully  blind,  cannot  but  fee  the  Miferies  it 
brings  on  a  great  part  of  Mankind  5  as  is 
evident  to  daily  and  conftant  Obfervation  and 
Experience,  in  thoufands  of  Inftances. 

(  XIX.  ) 

I  fS>.T3  U  T  to  return  from  this  important 
hJ  Dis;reflion,  while  I  was  thinking- 
how  to  make  thefe  Ventilators  ufcful  in  dry¬ 
ing  damp  Mows  or  Ricks  of  Corn,  and 
thereby  to  prevent  their  firing,  or  the  Mow 
burning  of  the  Corn,  which  too  frequently 
happens  in  wet  Harvefts  j  but  finding  this  im¬ 
practicable  on  account  of  the  largenefs  of 

the  Ventilators,  the  following  Method  of 

/ 

doing  it  occurred  to  me  5  viz.  When  a 
Well  is  made  in  the  middle  of  a  Mow  of 
Com  (as  is  the  known  Practice)  I  would 

I  2  propofe 
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propofe  this  farther  Improvement 5  viz- 
about  four  or  five  Feet  from  the  Ground,  to 
leave  four  horizontal  Pafiages,  a  Foot  fquare, 
oppofitc  to  each  other,  two  of  them  leading 
from  the  Well  lengthwife  to  the  ends  of  the 
Mow,  and  two  of  them  breadth  wife  to  the 
fides ;  and  to  make  Holes  through  the  Boards, 
at  the  fides  and  ends  of  the  Barns,  for  thefe 
Pafiages  to  communicate  with  the  frefh  open 
Air,  which  w’ould  by  this  means  pafs  freely 
through  the  Corn-Mows;  and  it  would  alfo 
pafs  moft  freely  up  through  the  Well,  if  all 
the  Holes  are  ciofed,  except  that  at  which 
the  Wind  enters.  Thus,  fuppofe  the  Wind 
to  blow  again!!  the  fore  part  of  the  Barn,  then 
let  the  Holes  on  the  oppofite  fide  of  the  Barn 
be  ciofed  with  Shutters  which  move  on 
Hinges  faftened  to  their  upper  fide,  which 
Pofition  will  prevent  the  enterance  of  Rain, 
when  the  Shutters  are  open.  By  this  means, 
the  V apours  which  fleam  from  the  Corn  into 
the  Well,  will  be  carried  off  in  a  manner, 
as  faft  as  thofe  which  arife  from  the  outfides 
of  Ricks,  that  ftand  in  the  open  Air ;  where¬ 
by  the  Corn  in  the  middle  of  the  Mow  will 
be  dried  near  as  faft,  and  to  as  great  a  depth 
from  the  fides  of  the  Well,  as  at  the  outfides. 

160.  In 
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160.  In  order  to  make  trial  of  this  Me¬ 
thod,  I  provided  Cradles,  made  of  four 
Afhen  Poles,  which  were  fattened,  at  a  Foot 
diftance  from  each  other,  with  Ledgers  or 
Rounds,  making  thereby  fquare  oblong 
Cradles,  like  four  Ladders  joined  together. 
The  end  of  the  Barn  where  the  Corn  lies, 
being  twenty  eight  Feet  wide  each  way,  and 
the  W ell  in  the  middle  three  Feet  aero fs,  thefe 
Cradles  reached  from  the  Well  to  the  end 

*k  t> 

and  both  fides  of  the  Barns  where  Holes  were 
made  through  theoutfide  Boards  a  Foot  and 
half  broad,  and  two  Feet  long  from  Bottom  to 
Top,  thereby  to  make  a  fufficient  allowance 
for  the  linking  of  the  Cradles  with  the  Mow. 
On  which  account,  the  Bottoms  of  the  Cradles 
mud  at  firft  be  placed  even  with  the  upper 
parts  of  the  Holes  in  the  outfide  Boards. 

161.  This  end  of  the  Barn  was  filled 
with  Barley,  in  a  wet  Seafon,  and  lain  very 
wet  in  the  Mow,  much  wetter  than  they 
would  otherwife  have  done,  prefuming  that 
the  Well  and  Cradles  would  prevent  its 
getting  any  Damage.  When  they  threfhed 
this  Barley  in  November  and  'December ,  the 
upper  part  of  the  Mow  was  in  a  good  Con- 

I  3  ditioiij 
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dition,  and,  though  lain  in  fo  wet,  the  Well 
and  Cradles  prevented  its  heating  and  Mow- 
burning.  But  as  it  was  lain  in  very  wer, 
and  did  not  heat  fo  as  to  make  it  fweat  off 
its  Moiflure,  it  grew  mouldy,  fo  that  the 
Barley  Ears  were  covered  with  a  white  Fenn. 
From  the  Well  in  the  middle  of  the  Mow, 
to  the  Barn-Floor,  there  was  lain  for  Trial- 
fake,  a  long  Range  of  Faggots,  confiding 
of  three  Rows  of  them,  lain  on  each  other : 
But  the  Faggots  being  fmall,  and  the  Wood 
ftraight  and  even,  there  was  very  fmall  Paf- 
fage  for  Air;  whereas  if  they  had  been  made 
of  a  rougher  Wood,  there  would  have  been 
a  freer  Pafiage  for  Air  :  The  event  was,  that 
the  Corn  was  matted  together  and  grown 
near  the  Faggots;  but  about  the  Cradles  it 
was  dryer  and  better,  yet  this  did  not  reach 
far. 

162.  Thus,  I  have  given  an  account  of 
the  Event  of  this  Trial  with  Cradles,  that 
the  skilful  Farmers  may  judge,  how  far  they 
may,  or  may  not  be  of  lervice  to  them  in 
Mows  or  Ricks  of  different  lizes,  and  diffe¬ 
rent  degrees  of  wetnels  or  drynefs:  For  ac¬ 
cording  as  thefe  Circumdances  vary,  they 

may 
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be  more  or  lefs  beneficial,  or  even  hurtful ; 
for  fome  degree  of  heating  in  the  Mow  is 
of  ufe  to  give  Warmth  enough,  to  caule  the 
Moifture  to  go  off  in  a  Wreak.  It  cannot 
be  inferred  from  this  T  rial,  that  thefe  Cradles 
will  be  of  no  fervicc  in  any  Cafe  $  for  this 
Earley  was  fo  very  wet,  that  without  the 
Cradles  it  would  not  only  have  been  in 
danger  of  being  Mow-burnt,  but  alfo  oi 
firing.  As  thefe  Cradles  do  in  effect  divide 
a  large  Mow  into  fourfmafler  ones,  they  will 
therefore  be  of  ufe,  where  the  Corn,  when 
firfi:  lain  in,  has  fuch  a  degree  of  Dampnefs, 
as  would  be  too  much  for  it,  in  a  large 
Mow  ;  but  would  do  well  in  a  l mailer  Mow 
or  Rick,  and  may  alfo  contribute  to  make 
Corn,  which  is  lain  pretty  dry  into  a  Mow 
or  Rick,  the  dryer. 

163.  I  Have  found  on  Trial,  that  un- 
dryed  Gun-Powder  may  be  as  throughly 
dryed,  by  thus  blowing  Air  up  through  it,  as 
in  the  very  dangerous  hot  Fire-Stoves  oi  the 
Powder-makers.  For,  having  found,  that 
Air  blown  from  a  common  pair  of  Kitchen- 
Bellows,  would  pafs  very  freely  up  through 
fixteen  Inches  depth  of  Gun-Powder,  fo  as 

I  4,  to 
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to  raife  up  a  piece  of  Paper  that  lay  on  it; 
I  acquainted  Mr.  Norman,  Owner  of  the 
Powder-Mills  at  Moulfey,  near  Hamfton- 
Court,  with  this;  who  fent  me  his  chief 
Clerk  with  twelve  Pounds  of  undryed  Pow¬ 
der;  which  we  put  into  a  Box,  where  it  lay 
feven  Inches  deep  on  a  Cheefe-Cloth,  which 
relied  on  a  Laceing  of  Packthread,  an  Inch 
and  half  from  the  Bottom  of  the  Box. 

January  the  20th,  having  fixed 
in  an  oppolite  Pofition,  the  Nofes  of  two 
Pair  of  Kitchen-Bellows,  in  Holes  made  thro' 
the  Box,  under  the  Cheefe-Cloth,  Air  was 
blown  forcibly  up  through  the  Gun-Powder, 
and  every  two  Hours  the  Box  was  weighed, 
to  lee  how  much  it  dccrcafed  in  weight  from 
time  to  time.  The  total  Decreafe  of  Weight 
by  the  Evaporation  of  the  Moifture,  and  fly¬ 
ing  off  of  Dull:,  and  of  fome  Grains  of  the 
Powder,  was,  in  twenty  Hours  blowing,  one 
Pound  fix  Ounces.  Six  Pounds  of  the  like 
Powder,  being  dryed  in  the  hot  Stove  at 
the  Powder-Mills,  decreafed  in  weight  five 
Ounces  and  a  half?  hence,  nearly  half  the 
wafte  in  this  Operation  with  Bellows,  was 
by  the  flying  oft  of  the  Duft,  and  fom.e  of 
?  *  the 
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the  Grains  of  the  Powder?  which  Duft  will 

f  T'  t 

moft  of  it  be  faved,  in  large  drying  Rooms, 
made  fit  for  that  purpofe. 

i6f.  Now  the  Powder  thus  ventilated 
was  thereby  fo  fully  drycd,  that  on  Trial 
with  the  yr^/Infirument,  it  was  found 
to  be  as  ftrong,  as  fome  of  the  fame  Powder, 
juft  then  dryed,  as  much  as  it  could  be  by 
Fire. 

-  1 66.  March  30th  following,  the  Ait- 
very  dry  with  an  eafterly  Wind,  I  repeated 
the  fame  Experiment,  with  twelve  Pounds 
of  undryed  Cannon  Powder  5  which  Mr. 
Underhill  fent  me  from  his  Powder-Mills 
on  HotmJlovj -Heath  :  it  was  put  into  a  Box 
of  ill ch  a  Size  that  it  lay  2  and  4.  Inches 
thick.  It  wafted  in  the  firft  two  Hours  Ven¬ 
tilation  near  two  Ounces :  Happening,  after 
an  Hour  and  three  Quarters  more  Ventila¬ 
tion,  to  ftir  the  Powder  with  my  Fingers  s 
to  the  Bottom,  the  Duft  rofe  in  thick  Clouds 
where  I  ftirred,  but  not  without  ftir  ring :  It 
was  well  dried  in  fix  Hours,  and  tho*  it  was 
ventilated  on  for  eight  Hours  more,  yet  it 
did  not  prove  fenfibly  ftrongcr  on  Trial,  * 

than 
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than  that  which  had  been  ventilated  only 
fix  Hours.  When  thefe  thus  dryed  Pow¬ 
ders,  either  after  fix  or  fourteen  Hours  Ven¬ 
tilation  were  compared,  by  Mr.  Underhill 
and  his  Clerks,  with  feme  of  the  fame  Pow¬ 
der  dryed  in  his  Stove  ;  the  latter  raifed  the 
Proof  Inftrumcnt  to  two  Degrees,  and  the 
fo  rmef,  but  to  one  and  three  Quarters: 
the  reafon  of  which  Difference,  we  found 
on  repeated  Trials  to  be  this,  viz,,  that 
lomeofthe  fmaller  Powder,  being  by  Ven¬ 
tilation  feparated  from  among  the  larger 
Grains,  its  Strength  was  not  fo  great :  For 
when  we  tryed  fome  of  the  fmaller  Powder, 
it  then  exceeded  the  Force  of  the  Stove-Pow¬ 
der,  it  railing  the  Proof-Inftrument  two  and 
a  half  Degrees,  which  was  half  a  Degree 
more  than  it  rofe  with  the  Stove-Powder ; 
fo  that  it  may  be  looked  on  to  be  as  tho¬ 
roughly  dryed  as  the  StoVe-dryed  Powder  : 
It  is  found  by  Experience,  ^that  ceteris  pa¬ 
ribus ,  the  fmaller  the  Com  of  the  Powder 
is,  fo  much  the  greater  will  its  Force  be. 

167.  And  lince  the  Duft  in  this  Opera¬ 
tion  did  not  rife,  unlefs  when  ftirred,  there¬ 
fore  it  will  be  beft  to  avoid  Airring  the 

Powder, 
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Powder,  while  it  is  ventilating :  And  as 
to  what  falls  thro*  the  Canvas,  it  may  be 
mixed  with  the  Powder,  after  it  is  thorough¬ 
ly  ventilated  :  There  was  about  a  Pound  of 
the  finer  Corns,  which  were  found  under  the 
Canvas,  having  dropped  through  its  Pores. 

\6 8.  By  comparing  this  Trial  with  that 
which  was  made  in  January ,  we  may  ob- 
ferve,  that  the  different  State  of  the  Air,  as 
to  Moifture  and  Drynefs,  has  a  confider- 
able  Influence,  in  haftening  or  retarding 
the  drying  of  the  Powder.  And  I  obferved 
the  fame  in  drying  of  Malt  and  Wheats 
that  early  in  the  Morning,  they  did  not 
wafte  near  fo  much  as  in  Mid-day.  But  if 
inftead  of  cold  Air,  the  Powder  be  ventila¬ 
ted  with  a  hot  Air  from  a  Stove,  which  is 
heated  by  a  Fire  in  an  Iron  Cockle ,  as  is  done 
in  fome  Hop-Kilns,  then  the  Powder  would 
probably  be  effe&ually  dryed,  in  an  Hour 
or  two,  fooner  or  later,  in  proportion  to 
the  Degree  of  Heat  of  the  Air ;  and  this, 
tho*  it  lay  of  a  great  Thicknels  :  And  we  fee 
in  the  Cafe  of  ventilated  Hops,  that  great 
Quantities  of  hot  Air  may  eafily  be  had 
from  a  proper  Stove.  And  as  it  would  be 

dryed 
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be  dryed  fo  foon,  it  would  fave  a  great  Ex- 
pence  of  Fewel :  And  would  alfo  be  done 
with  much  Safety  from  firing;  for  the  hot 
Air  might  be  conveyed  from  the  Stove,  thro’ 
a  large  fquare  wooden  Trunk,  to  the  Place 
where  the  Powder  is,  at  any  Diftance  that 
fhali  be  thought  proper.  And  that  the  Trunk 
might  not  be  affedted  by  the  Coldnefs  or 
Moifture  of  the  Weather,  it  might  be  co¬ 
vered  with  another  like  Trunk  of  Boards, 
at  about  an  Inch  diftance  from  the  inner 
Trunk  ;  the  outer  Trunk  to  be  tarred  to 
keep  out  Moifture.  In  this  Situation,  there 

would  be  little  Danger  of  firing  the  Pow- 

> 

dcr,  even  tho7  the  Stove  fhould  by  accident 
take  fire. 

169.  And  fince  undry ed  Powder  can 
by  this  means  be  dryed  to  fuch  a  Degree  > 
Barrels  of  Gun-Powder  which  lie  in  Store- 
Houfes  and  Magazines,  efpecially  in  damp 
Countries,  may  by  the  fame  Means,  doubt- 
lefs,  be  kept  very  dry  :  F  or  as  the  Liquor 
in  Casks  waftes  confiderably  by  its  foaking 
thro7  the  Wood,  and  perfpiring  away ;  fo,  on 
the  contrary,  if  Powder-Barrels  are  in  a 
moift  Place,  the  Moifture  muft  needs  foak 

throJ 
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thto’  them  and  damage  the  Powder.  But 
this  may  effectually  be  prevented,  if  great 
Quantities  of  frefh  Air  be,  by  means  of 
fuch  large  Ventilators,  conveyed  into  Maga¬ 
zines  of  Powder,  in  dry  Days,  and  in  the 
dryeft  Part  of  thofe  Days.  And  when  Pow¬ 
der  is  kept  very  dry,  it  has  been  found  by 
Experience  to  retain  its  Virtue  and  Force 
for  above  fifty  Years.  And  when  once  the 
Magazines  are  thus  thoroughly  dryed,  it  is 
probable  that  a  little  Ventilation  now  and 
then,  for  a  few  Hours,  may  fuffice ;  fo  that 
the  Expence  of  Labour  will  not  be  great. 

170.  And  if  it  fhall  be  needful 'to  con¬ 
vey  Air  to  the  feveral  Corners  of  the  Ma¬ 
gazine  ?  this  may  be  done  by  very  large 
fquare  or  round  Trunks,  made  of  Canvas 
or  Tarpaulin,  which  will  be  both  better  than 
Boards,  becaufe  fome  Air  will  get  all  along 
thro’  their  Subftance  j  which  one  would 
chufe  to  have  it  do,  where  there  will  be  fo 
great  Plenty  of  it :  and  the  Canvas  will  laft 
long  in  fo  dry  a  State. 

1 71.  An  d  as  the  Powder  in  the  Powder- 
Room  in  Ships,  is  fubjeci  to  be  damp,  fo 

that, 
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that,  as  I  am  credibly  informed,  in  long 
Voyages,  they  bring  the  Barrels  of  Powder 
above  Deck,  in  order  to  dry  them  in  the 
Heat  of  the  Day  ,•  and  in  Englijh  Ships, 
they  have  the  Powder-Room  under  the 
Kitchen,  as  being  the  dryeft  Place.  Now 
it  may  with  the  greateft  Eafe  be  kept  dry  in 
Ships,  by  conveying  frefh  Air  into  thePbw- 
der-Room,  in  the  Middle  of  dry  Days, 
with  the  abovementioned  fmall  Ventilators, 
Numb.  72. 

(  XX  ) 

172.  A  I  R  is  one  of  the  great  Inftruments 
TTjL  of  Nature,  by  the  Motion  of 
which,  it  is  not  only  rendered  wholefome, 
but  is  thereby  alfo  made  inftrumental  in  be¬ 
ing  ferviceable  to  all  the  Produ&s  of  the 
Earth :  For  it  not  only,  by  its  Ventilation 
carries  off  the  great  Quantity  of  Vapour, 
which  perfpires  from  all  kinds  of  Vegetables, 
which  if  left  to  ftagnate  around  them,  would 
fufFocate  them  and  produce  Mildews,  &c- 
But  it  alfo  greatly  contributes  to  the  gentle 
drying  of  the  Subftance  of  growing  Vege¬ 
tables,  whereby  they  are  not  only  enabled 

to 
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to  attrad  vigoroufly  frefli  Nourifhment,  but 
aifo  grow  thereby  gradually  more  and  more 
firm  and  hard. 

173.  Dr.  Desaguliers  in  his  Ex¬ 
periments  on  Electricity  obferves,  that  a 
dry  Air  is  very  EleCtrical ,  by  which  Pro¬ 
perty  it  attrads  Moifture  ftrongly  :  Thus  a 
Glafs  Tube  excited  to  Electricity  by  rub¬ 
bing,  will  not  only  forcibly  attrad  little 
Drops  of  Water  to  it,  but  will  alfo  draw  a 
Email  Stream  of  falling  Water  of  ~th  Inch 
Diameter  from  a  Perpendicular  to  a  Curve. 
No  wonder  then,  that  Air  in  palling  up 
thro5  Gun-Powder,  for  a  Continuance, 
fhould  dry  it  fo  perfedly  well. 

174.  Having  therefore  found  Means 
to  put  great  Quantities  of  Air  in  Motion, 
with  Eafes  we  may  doubtlefs  in  Imitation 
of  Nature,  make  it  beneficial  to  us  in  many 
Refpeds.  Thus  it  might  be  of  ufe  in  feve- 
ral  Trades,  to  carry  off  the  noxious  Vapours 
of  the  Materials  which  they  are  working 
upon,  by  a  large  Stream  of  frefh  Air. 
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1 7f-  They  may  atfo  be  of  confiderablc 
Ufe  to  publick  Brewers  in  hot  calm  Wea¬ 
ther;  when,  as  I  am  informed,  whole 
Brewings  of  Beer  are  fometimes  fpoiled  for 
want  of  Motion  in  the  Air,  to  carry  off  the 
Wreak,  which  not  only  damages  it,  by 
dropping  down  again  into  the  Wort  in  the 
Coolers,  but  alfo  retards  its  cooling  ;  and 
by  being  thus  kept  too  long  warm,  makes 
it  work  unkindly  in  the  Tun. 

•A »  ’  '  '  :"'i  C  :  .  •’  •  ; 

176.  I  Have  been  informed  by  an 
Upholder,  that  large  Stores  of  Feathers  are 
very  apt  to  fpoil,  for  want  of  frefh  Air  > 
which  Inconvenience,  this  Ventilation  would 
not  only  effe&ually  prevent,  but  would  alfo 
make  the  Feathers  much  lighter  and  fofter 
tor  ufe. 

177.  T  h  e  Ventilation  of  frefh  Air,  con¬ 
tributes  alfo  much  to  the  preferving  Woollen 
Goods  free  from  Moths,  and  would  there¬ 
fore  prefer  ve  Wooll  in  Stores. 

-  178.  These  Ventilators  will  alfo  be  of 
lervice  to  ventilate  large  Rooms  with  frefh 

Air, 
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Air,  in  hot  Climates,  and  that  more  effectu¬ 
ally,  and  with  lefs  Labour,  than  it  is  at  pre- 
lent  done  with  large  Fans.  And  fuch  Ven¬ 
tilation  is  refrefhins:,  even  tho*  the  ventilat- 
ing  Air,  which  farrounds  the  Perfons,  be  as 
hot  as  before  any  Ventilation  was  made ; 
for  Breezes  refrefh  in  hot  Climates,  viz.  be- 
caufe  thereby  the  frowzy  Vapours,  which 
exhaled  from  thofe  Perfons,  being  carried 
off,  a  freer  Perfpiration  is  thereby  promo¬ 
ted,  which  refrefhes  and  exhilarates.  And 
for  the  fame  Reafon,  it  would  probably  be 
of  good  fervice  to  the  Sick  in  Hofpitals  and 
private  Chambers;  if  their  frowzy  rancid 
Air,  (which  incommodes  the  Sick  more 
than  many  are  aware  of)  could  be  exchans- 
cd  for  dry,  pure,  warm  Air. 

(  XXL  ) 

175).  IN  order  to  try  of  whatufe  thefeVen- 
A  tilators  would  be  in  drying  Hops ,  I 
went  to  Sir  Thomas  Hales's  at  Howletts 
near  Canterbury ,  where  there  are  four  ad¬ 
joining  Kilns  in  one  Building,  which  have 
Cockles  of  caff  Iron  fixed  in  the  middle  of 
them.  They  (land  on  Brick-work  about 

-  ;  t  ■  -  -  -  - 
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thirty  Inches  from  the  Ground,  and  are  two 
Feet  four  Inches  high  $  two  Feet  nine  Inches 
broad  in  Front,  and  two  Feet  eleven  Inches 
long  backward;  with  a  leffer  Iron  Box, 
which  covers  a  Hole  on  the  Top  behind? 
which  Box  is  two  Feet  three  Inches  long 
in  Front,  ten  Inches  broad  and  deep :  At 
the  Back  of  this  upper  Box,  is  a  large 
Hole  thro'  which  the  Smoke  is  conveyed 
by  Brick  Funnels,  quite  round  the  upper 
Part  of  the  Kilns,  and  thence  paffes  off  thro* 
an  upright  Chimney ;  by  which  means  the 
Smoke  of  the  Newcajlle  Coal,  which  is 
the  Fewel,  cannot  damage  the  Hops.  The 
Diftance  of  the  upper  Surface  of  the  Cockle 
from  the  Hair-Cloth,  on  which  the  Hops 
lie,  is  fix  Feet  feven  Inches. 

i8q9  To  the  Outlide  of  a  Kiln,  I  fixed 
a  Pair  of  Ventilators,  in  an  upright  Pofture  i 
which  are  here  deferibed  in  Fig.  (io.)  I,  K, 
O,  O,  M,  N.  They  were  made  eight  Feet 
long  in  the  Clear  within  fide,  from  A  to  C  5 
four  Feet  feven  Inches  high  from  A  toPj 
their  Depth  within  from  C  to  D,  was  fix- 
teen  and  a  half  Inches;  fo  that  there  was  room 
for  the  upper  Part  of  the  Midriff  to  move 

to  and  fro  fixteen  Inches ;  an  Allowance  be- 
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ing  made  of  half  an  Inch,  for  the  Thickncfs 
of  the  Midriff,  which  was  made  of  Deal- 
Boards  half-inch  thick,  laid  length-wife 
from  C  to  A,  and  faftened  together  with 
broad  Battings,  which  at  each  End  were 
half-inch  thick,  but  that  in  the  Middle  was 
an  Inch  thick,  for  greater  Strength  5  the 
Iron  Tongue  S  T  being  here  ferewed  faft 
to  it,  about  eight  Inches  from  the  Top, 
with  an  Iron  Plate  on  each  fide  5  it  had  a 
Joint  at  the  Midriff  every  way  moveable, 
that  thereby  it  might  the  better  comply,, 
both  with  the  Motion  of  the  Midriff,  and 
alfo  of  the  Lever  G  F,  to  which  it  was  fixed 
by  an  Iron  Pin,  in  a  Mortice  at  T.  The 
Length  of  the  Lever,  which  was  fixed  at  G 
with  a  moveable  Joint,  was  three  Feet  Ions 
from  G  to  T,  and  eight  Feet  fix  Inches  from 
T  to  F,  the  End  which  was  worked  to  and 
fro  by  Mens  Hands,  in  a  horizontal  Pollute? 
a  fmall  Wheel  of  four  Inches  Diameter  be¬ 
ing  fixed  to  it  at  R,  that  it  might  move  the 
more  eafily  on  the  Board  XX,  which  it 
refted  on  :  There  were  alfo  at  XX,  Checks 
to  flop  the  Lever,  at  its  utmofi:  Vibrations, 
thereby  to  prevent  the  breaking  the  Ven¬ 
tilators  in  working  the  Midriff  to  and  fro. 

K  2  iSx.The 
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181.  The  Midriff  {landing  thus  edge- 
wife,  had  no  need  of  Hinges,  but  refted  in 
a  Groove,  which  was  formed  by  Fillets 
nailed  on  each  fide  of  it :  And  to  prevent 
the  wearing  away  of  its  lower  Edge,  by 
much  motion  to  and  fro,  there  were  Iron 
Laps,  three  Inches  broad,  one  in  the  Middle, 
and  one  towards  each  End,  nailed  round  its 
Bottom  ;  which  Laps  refted  on  Iron  Plates, 
let  into  the  Bottom  Boards:  And  alfo  the 
like  Iron  Laps  at  each  End,  near  the  lower 
Corners,  which  worked  againft  the  like  Iron 
Plates,  to  prevent  the  Midriffs  bearing  at 
either  End,  againft  the  End-Boards,  which 
would  make  them  move  very  heavily. 

182.  The  outward  Boards  of  the  Ven¬ 
tilators  were  all,  excepting  the  Cover,  made 
of  inch-thick  Deal,  and  their  Edges  well 
joined  with  Grooves  and  Tongues  in  them  $ 
the  Cover  or  upper  Boards,  were  only  half- 
inch  thick,  that  they  might  the  better  bend 
into  a  Circular  Form,  in  which  Form  they 
were  fixed  by  Circular  Battings  on  their  Gut- 
fide :  All  the  Joinings  of  the  Boards  had 
throng  brown  Paper  pafted  on  them,  nd 
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thofc  of  the  Midriff  on  both  fides.  The 
Coverings  were  made  of  Fir-Boards  half¬ 
inch  thick,  with  Circular  Battings  Q.Q, 
both  to  make  them  retain  their  Circular 
Form,  and  to  ftrengthen  them, 

183.  The  Valves  at  which  the  Air  en¬ 
tered,  were  made  on  the  fore-fides  of  the 
Ventilators  at  Z,  and  juft  oppofite  on  their 
back-fidc,  where  they  could  be  made  very 
large  5  for  the  larger  and  lighter  the  Valves  be, 
fo  much  the  eafier  the  Ventilators  work  5  if 
they  are  between  a  fortieth  and  a  fiftieth  Part 
of  the  Breadth  of  the  Midriff,  they  will  do 
well.  As  to  the  Valves  thro’  which  the  Air 
paffed  out  of  the.  Ventilators,  there  was  a 
Neceflity  for  having  them,  at  the  End  U  CJ  5 
where,  by  being  too  ftnall,  it  caufed  the 
Ventilators  to  work  fo  much  the  harder  > 
whence  the  Air  was  conveyed  by  a  large 
Box  B,  M,  N,  up  to  the  large  fhort 
Trunk  X,  thro"  which  it  rufhed  into  the 
Kiln:  One  half  of  the  Stream  of  Air,  beat. 
-,  ing  againft  the  Side  of  the  hot  Cockle,  was 
thereby  fpread  fideways,  backwards,  as  well 
(ias  upwards  5  the  other  half  of  the  Stream 
of  Air  went  directly  forward,  clofe  by  the 

K  3  Front 
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Front  of  the  Kiln,  and  then  turned  round 
the  other  fide  of  the  Cockle,  as  well  as  up¬ 
wards,  whereby  this  cold  Aii\  was  foon 
warmed  :  By  which  means  it  was  fpread,  fo 
as  to  pafs  pretty  uniformly  up  thro' all  parts 
of  the  Hops. 

184.  There  was  alfo  another  Paffage 
made,  for  the  Air  of  that  half  of  the  Ven¬ 
tilators  which  was  next  to  the  Kiln,  to  be 
conveyed  by  a  Trunk,  into  the  Kiln  be¬ 
hind.  When  this  Method  is  ufed,  then  its 
other  Valve  U  muft  be  flopped,  by  a  Stick 
thruft  againft  it,  thro’  a  fmall  Hole,  in  the 
Side  of  a  Box,  which  is  oppofite  to  it.  By 
this  means,  the  Air  may  be  conveyed,  partly 
one  way,  and  partly  the  other,  as  fhall  be 
found  bed. 

18  f.  I  Fixed  alfo  in  the  fame  manner, 
juft  oppofite  to  thefe,  a  like  Pair  of  Venti¬ 
lators,  to  the  Side  of  the  adjoining  Kiln, 
which  was  eight  Feet  diftant  from  the  other ; 
fo  that  by  the  Motion  of  the  Lever  G  T  F, 
which  was  in  the  Middle  between  them. 
Air  was  conveyed  at  the  fame  time  into 

both 
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both  Kilns,  by  the  Work  of  two  Men,  who 
were  at  Times  to  be  relieved. 

x86.  The  great  Quantity  of  Air  con¬ 
veyed  thereby,  may  be  thus  cftimated  5  one 
of  thefe  Ventilators,  containing  nearly  For¬ 
ty-eight  Cubicle  Feet :  the  half  of  which 
Quantity  being  driven  out  at  each  Stroke, 
viz.  twenty-four  Cubick  Feet ;  this  at  fix- 
ty  Strokes  in  a  Minute,  will  be  thirty-fix 
Tuns  in  a  Minute,  which  amounts  to  Two 
Thoufand  one  Hundred  and  Sixty  Tuns  in  an 
Flour,  if  ail  the  Air  contained  in  the  Ven¬ 
tilators  pafied  off  thro"  the  Valves :  but 
as  fome  efcapes  by  the  Edges  of  the  Midriffs, 
an  Allowance  mud  be  made  for  that  5  which 
fuppofing  it  to  be  one  Tenth  of  the  Whole, 
then  One  Thoufand  nine  Hundred  and  for¬ 
ty-four  Tuns  of  Air  in  an  Hour  are  convey¬ 
ed,  which  ruffed  into  the  Kiln  very  briskly; 
infomuch,  that  if  a  very  thin  light  Hand¬ 
kerchief  was  fpread  on  the  Hops,  it  was 
very  fenfibly  moved.  The  fame  thing  might 
alfo  fometimes  be  obferved,  when  there 
was  no  Ventilation,  viz.  when  the  Wind 
fet  fo  as  to  blow  briskly  into  the  Kiln. 

K  4  187.  Bur 
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187.  But  notwithftanding  this  great 
Quantity  of  Air  was  thus  conveyed  in  by 
the  Ventilators,  yet  it  was  very  obfervable, 
that  there  was  a  confiderable  Indraft  of  Air, 
at  the  Entrance  of  the  Kiln,  which  was  feven 
Feet  high  and  two  Feet  wide:  for  if  a 
Handkerchief  was  held  there,  it  was  drawn 
inwards  by  the  Indraft  of  the  Air  5  yet  it 
was  very  fcnfibly  lefs,  when  the  Ventilators 
conveyed  Air  in,  than  when  they  did  not. 

(  XXII.  ) 

i88.npHERE  are  ufually  dryed  on 
X  thefe  and  the  like  Kilns  of 
fixteen  Feet  fquare,  fixty  Bufhels  of  Hops  in 
twelve  Hours.  September  the  7th,  eighty 
Bufhels  of  wet  Hops  were  dryed  by  Mr.  Ba¬ 
ker  of  Sandwich ,  a  very  skilful  Malfter 
and  Hop-dryer,  in  fix  Hours  and  forty  Mi¬ 
nutes,  fine  coloured,  foft,  and  well  dryed. 

189.  September  the  8th,  an  Hun- 
dred  Bufhels  were  dryed  by  him,  in  feven 
and  a  half  Flours,  fair  and  good  conditioned. 

190,  Sep- 
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i po.  September  the  pth,  in  order  to 
try  what  Effect  the  united  Air  of  both  Pair 
of  Ventilators  would  have?  by  a  Trunk  of 
Communication  at  X  X,  the  Air  of  both 
Pair  was  conveyed  into  one  Kiln  5  it  being 
flopped  from  palling  into  the  other  Kiln: 
And  there  were  Aiding  Shutters  made  to 
flop  or  open  this  Trunk  of  Communication 
when  required.  An  Hundred  Bufhels  of 
Hops  were  thus  dryed,  by  the  common 
Dryer,  in  fix  Hours,  but  they  were  not 
well  coloured. 

ipx.  September  the  10th,  120  Bufhels 
of  damp  cold  Hops  (it  being  a  very  cold 
damp  Morning  when  they  were  picked)  were 
dryed  by  Mr.  Baker ,  in  eight  Hours,  with 
the  double  Ventilators,  fair,  fine,  and  tho¬ 
rough  dryed. 

•  *  ■  .  I  „  ,  1  \  r“*"r  f' .  •’ ** 

192.  Hence  we  fee  the  good  effect  or 
conveying  great  Quantities  of  Air,  up  thro’ 
Hops,  while  they  arc  drying,  and  that 
elpecially  when  in  calm  moift  Weather  be¬ 
ing  wet  (which  is  often  the  cafe  of  Hops) 
they  are  in  danger  of  being  difeoioured  and 


/ 
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fpoiled,  by  fcalding  and  Hewing  long  in 
their  damp  Wreak :  Now  Air  being"  the 
wings,  on  which  damp  Vapours  afcend,  the 
greater  the  Plenty  of  Air,  fo  much  the  fooner, 
as  it  is  well  known,  will  any  thing  be  dryed  j 

elpecially  when  that  Air  is  not  only  dry,  but 
hot  too. 

'  -  •  •*  '■  "  \  ■  .  .  >  •  -li  •  J  ■■  f  ...  . 

15)3.  Did  the  Wind  conftantly  blow 
briskly,  through  the  whole  or  greateft  part 
o t  Hop-Seafons,  there  might  be  a  fufficient 
Quantity  of  cold  Air  conveyed  into  the  Hop- 
Kilns,  without  Ventilators,  for  it  was  ob~ 
ferved  (N°  i86.j  above,  that  when  a  brisk 
Eddy  of  Wind  blew  in  at  the  Kiln-Door,  it 
moved  a  Handkerchief  lain  on  the  Hops,  as 
much  as  the  Air  from  the  Ventilators  did. 
And  therefore  it  will  be  of  good  fervice  to 
Hop  and  Malt-dryers,  whether  they  have 
Ventilators  or  no  5  not  only  to  make  a  large 
Stoke-Hole  or  Fire-Place,  for  Plenty  of  Air 
to  enter  into  the  Kiln  5  but  alfo  to  make 
large  Inlets,  on  every  fide,  if  pofilble,  of 
the  Room  in  which  the  Kiln  ftands  5  that 
which  way  foever  the  Wind  blows,  it  may 
have  a  free  entrance;  and  being,  by  clofing 
the  Openings  on  the  other  fides  of  the  Room, 

hindered 
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hindered  from  palling  out  again,  it  will  be 
driven  in  plenty  into  the  Kiln,  or  up  thro" 
the  Hops:  and  as  there  are  frequently 
Winds  in  the  Hop-Seafon,  this  Method  will 
be  very  ferviceable  in  drying  them.  But 
in  wet  and  calm  Seafons,  thefe  Inlets  for  the 
Air  will  be  of  little  fervice;  at  which  times 
the  Ventilators  will  be  moll  of  all  necefiary. 
The  having  proper  Cowls  on  the  Tops  of 
the  Kilns,  to  promote  the  conveying  off  of 
the  hot  Air  and  Steam,  will  greatly  promote 
the  freer  Entrance  of  Air  below. 

1 94.  But  there  is  an  Error,  which  fome 
Hop  and  Malt-dryers  are  apt  to  fill  into, 
viz.  they  feeing  that  the  more  a  Eire  is  nar¬ 
rowed  in,  at  the  Ei re-Place,  fo  much  the 
brisker  it  burns;  are  apt  thence  to  conclude, 
that  there  is  thereby,  not  only  a  ftronger 
Tire,  but  alfo  a  greater  Indraft  of  Air,  be- 
caufe  they  obferve  the  Air  to  rufh  in  fader, 
through  and  over  the  Fire,  when  the  Fire- 
Place  is  narrow,  than  when  wide :  which  is 
juft  fuch  a  miftaken  way  of  Reafoning,  as  ii 
a  Man  who  fees  Soldiers,  for  greater  Difpatch, 
running  through  a  Lane  or  narrow  Defilee? 

fhould  therefore  conclude,  that  a  whole 

Army 
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Army  could  march  fooner  thus,  through  a 
narrow  Pafs,  than  over  an  open  Plain,  walk¬ 
ing  only  a  Foot-Pace.  It  is  accordingly  ob- 
fervcd  that  fuch  narrow  Fire-Places  are  apter 
to  give  a  fcorching  Heat,  than  wider  ones ; 
the  Reafon  of  which  is,  that  the  narow  ones 
give  Heat  with  little  Air,  the  wider  ones 
Heat  with  a  greater  Plenty  of  Air,  to  carry 
off  the  damp  Vapours. 

ipy.  Now  notwithftanding  this  great 
Quantity  of  cold  Air,  was  conveyed  into 
the  hot  Kiln,  both  from  the  Ventilators, 
and  from  the  Indraft,  at  the  Kiln-Door,  yet 
it  paffed  hot  up  through  the  Hops,  in  pro¬ 
portion  to  the  different  degrees  of  Heat  that 
there  was  in  the  Kiln  5  for  fo  rare  and  lteht 
a  Body  as  Air,  both  heats  and  cools  very  foon. 

196'  Hence  we  fee,  how  eafy  it  is  to 
procure  a  great  Quantity  of  hot  Air,  in  order 
to  dry  any  kinds  of  Goods  with  it,  by  means 
of  Ventilators:  for  if  notwithftanding  the 
great  Quantities  of  cold  Air  which  entered 
the  hot  Kiln,  it  yet  paffed  up  hot  through 
the  Hops;  then  doubtlefs  in  like  manner 
great  Quantities  of  hot  Air  may  be  drawn 
by  Ventilators  from  a  hot  Stove,  to  be  con- 

-  :  veyed 
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vcyed  thereby  to  any  Goods  that  are  to  be 
dryed. 

197,  I  Took  the  Degree  of  Heat,  among 
the  drying  Hops,  by  a  mercurial  Thermo¬ 
meter,  which  was  graduated  according  to 
Farenheits ,  in  which  the  freezing  Point  is 
thirty  two  Degrees,  Blood-Heat  ninety  fix, 
and  the  Heat  of  boiling  Water  212.  This 
Thermometer  was  graduated  to  300  fuch 
Degrees.  I  found  the  Heat  of  noon-tide 
Sun-fhine  at  the  end  of  Angufl ,  under  a 
Wall  102  Degrees.  But  as  the  freezing 
Point  is  a  fixed  determinate  Point;  I  fhall 
begin  the  Graduation  thence,  deducing  the 
thirty  two  Degrees  below  freezing,  with 
which  this  Thermometer  begins :  And  then 
Blood-Heat  will  be  fixty  four  Degrees  above 
Freezing,  noon-tide  Sun-fhine  70,  and  that 
of  boiling  Water  180. 

198.  September  the  9th,  after  two 
Hours  drying  with  Ventilation,  the  Heat  at; 
the  Bottom  of  the  Hops,  next  the  Hair- Cloth 
between  the  Bars  or  Laths,  was  120  Degrees, 
viz.  two  thirds  of  the  Heat  of  boiling  W  ater. 

In  the  middle  of  the  Hops  the  Degree  of  Heat 

was 
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was  76,  on  the  Top  of  the  Hops,  60  De¬ 
grees,  feven  Feet  above  the  Hops  63  Degrees, 
it  being  ufually  two  or  three  Degrees  hotter 
there,  than  on  the  Surface  of  the  Hops.  And 
this  fixty  three  degrees  of  Heat,  viz.  nearly 
Blood-Heat,  was  very  irkfome  and  incom¬ 
modious,  to  continue  in  for  a  time:  Much 
more  fo  than  the  abovementioned  70 Degrees 
of  Heat,  in  dry  hot  Sun-fhine:  The  great 
irkfomenefs  of  this  leller  damp  Heat,  being 
occafioned,  not  only  by  incommoding  the 
Refpiration,  with  a  foul  Air,  but  alfo  by 
relaxing  the  Surface  of  the  Body,  by  this 
damp  Air.  And  the  like  difference  is  com¬ 
monly  obferved,  between  a  damp  and  a  dry 
cold  Air;  the  former  with  a  lefs  decree  of 
Cold  incommoding  us  much  more  than  the 
latter,  with  a  much  greater  degree  of  Cold. 
Now  the  railing  the  Heat  to  120  Degrees  in 
fo  fhort  a  time  as  two  Hours,  proved  too 
great  a  Heat,  efpecially  with  wet  Hops,  for 
they  were  not  well  coloured,  Numb.  15)0. 

ipp.  Sep tember  the  10th,  wheni2o 
Bufhels  were  well  dryed  with  Ventilation; 
after  two  Hours  and  a  half,  the  Heat  at  the 
Hair-Cloth  was  1x8,  in  the  middie  of  the 
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Hops  66,  on  their  Surface  62  $  half  an  Hour 
after,  viz.  at  the  end  of  three  Hours  dry¬ 
ing,  the  Heat  at  the  Bottom  of  the  Hops  was 
abated  fix  Degrees,  viz.  to  112;  at  five 
Hours  end  it  was  rifen  to  117,  and  was  80 
on  the  Hops.  At  the  end  of  the  drying, 
which  was  in  eight  Hours,  the  Heat  at  the 
Hair-Cloth  was  abated  to  88,  and  yet  the 
Cockle  was  very  red-hot,  much  more  than 
any  time  before,  during  the  drying  of  this 
Kiln  of  Hops.  Since  then  denfe  Vapours 
among  the  Hops  acquire  a  greater  degree  of 
Heat  than  this,  with  a  cooler  Cockle;  there¬ 
fore  the  greateft  Care  and  Skill  is  needful 
while  they  are  damp.  And  here  feems  to 
be  one  of  the  principal  Ufes  and  Benefits  of 
thefe  Ventilators,  viz.  to  carry  off  the 
Moifture  the  fafter,  and  thereby  to  lelfen 
both  the  Quantity  of  it,  and  the  Time  of  the 
Hops  ftewing  in  it.  Another  confiderable 
Benefit  of  them  is,  that  they  dry  Hops  in 
much  lefs  time,  and  confequently  not  only 
lefs  Fewel,  but  alfo  fewer  Kilns  will  be  need¬ 
ful,  where  feveral  are  ufed. 

200.  By  comparing  at  feveral  times,  the 
different  Degrees  of  Heat,  given  to  venti¬ 
lated 
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latcd  and  unventiiated  Hops,  I  found  that 
the  ventilated  Hops  at  equal  Times,  front 
their  being  firft  laid  on  the  Kilns,  could  bear 
confiderably  greater  Degrees  of  Heat,  than 
the  unventilated  ones. 

2oi.  By  the  help  of  fuch  a  Thermome¬ 
ter,  many  ufeful  Obfervations  might  be 
made,  in  relation  to  the  different  Degrees  of 
Heat,  which  wet  Hops,  or  thole  which  are 
not  wet,  require,  in  different  Stages  of  their 
drying. 

;  {  XXIIL  ) 

202. T  Have  here  given  an  account  of 
Jl  thefe  Ventilators  which  are  to  be 
worked  by  Men's  Labour ;  becaufe  they 
may  poffibly  be  of  fervice  in  fome  Hop  or 
Mait-Kilns,  to  carry  off  the  main  Damp, 
efpecially  in  moift  Weather,  when  by  a 
few  Hours  working  they  will  do  much 
good:  but  it  would  be  too  laborious  and 
expenfive  to  have  Men  work  them  during 
the  whole  time  of  drying.  It  is  propofed 
therefore  to  have  four  Pair  of  Ventilators 
fixed  upright  on  one  end,  under  a  Lodve  or 

Shed 
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Shed  at  the  back  of  the  Houfe  in  which  the 
above  mentioned  four  Kilns  are;  each  of 
the  Ventilators  to  be  ten  or  twelve  Feet  hteh 
and  fix  Feet  wide,  and  feventeen  and  a  half 
Inches  deep;  that  the  Midriffs  may  have 
room  to  move  to  and  fro  fixteen  Inches, 
leaving  half  an  Inch  to  fpare  on  each  fide, 
to  prevent  their  beating  againft  the  Venti¬ 
lators,  and  thereby  damaging  them. 

203.  The  y  are  to  be  worked  to  and  fro 
by  the  Labour  of  a  Horfe  fixed  to  an  hori¬ 
zontal  Cog-Wheel,  as  in  Fig.  11.  the 
Cog-Wheel  K  K  to  be  twelve  Feet  in  Dia¬ 
meter,  and  the  Arm  or  Lever  I,  by  which 
the  Horie  turns  it  round,  to  be  ten  Feet  long, 
the  Drums  or  Walio wers  D,  F,  to  be  eighteen 
Inches  in  Diameter,  which  by  their  Axle- 
Tree  turn  the  Crank  B,  whofe  Crook  is  to 
be  eight  Inches,  which  will  give  a  Motion 
of  fixteen  Inches  to  and  fro  to  the  Midriffs, 
by  means  of  a  Rod  or  Pole  fixed  to  the 
Crank  and  to  the  Lever  at  F  or  G,  Fig .  4, 


204.  And  the  Crank  muff  be  made  to 
be  turned  by  the  Axle-Tree  of  the  Wallow- 
ers^or  not,  at  pleafure,  by  means  of  a 

L  fquare 
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fquare  Iron-Box  C  or  E ;  which  by  Hiding 
on  or  off,  is  made  to  take  hold  of  the  fquare 
end  of  the  Axle-Tree,  on  which  the  Drum- 
Wallower  turns. 

2oy.  For  as  the  great  Cog-Wheel,  by 
Handing  in  the  middle  between  the  four 
Ventilators,  is  to  have  a  Wallower  and 
Crank  of  each  fide  5  fo  by  means  of  thefe 
Hiding  Iron-Boxes,  either  all  the  Ventilators 
may  be  worked  at  the  fame  time,  or  only 
two  Pair  of  them,  as  occafion  fhall  require. 

20  6.  The  Crooks  of  the  Cranks  when 
working  muft  not  Hand  both  the  fame  ways 
but  they  muft  be  fo  fixed  by  the  Hiding  Iron- 
Boxes,  that  when  one  of  the  Crooks  is  at  the 
top  or  bottom  of  its  Circle,  the  other  muft  be 
ilde-ways,  diredlly  at  right  Angles  to  each 
other.  This  Pofition  will  prevent  the  heavi- 
eft  and  mod  laborious  Parts,  in  the  Motion 
of  each  Crank,  from  coming  together, 
which  will  make  it  the  eafier  for  the  Horfe  to 
turn  them.  The  Air  to  be  conveyed  thence 
through  Valves  and  Paflages  formed  in  the 
fame  manner  as  thofe  in  Fig.  4,  and  y. 

v/v  V  -  .  20 Ji 
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20 7.  G  is  a  Section  of  the  main  Beam  in 

S  .  J  -  ' 

which  the  Gudgeons  of  the  Axle-Trees  of  the 
great  Cog-Wheel,  and  of  the  two  Wallow- 
ers  do  turn?  the  Gudgeons  of  their  other 
ends  being  at  A, 

208.  The  Ventilators  muftftand  about 
fourteen  Inches  from  the  Wall  of  the  Houfe, 
that  there  may  be  room  for  Trunks  of  a 
Foot  fquare  within,  which  are  to  lead  thro' 
to  the  back  of  the  Kilns,  and  alfo  to  leave 
room  for  large  Valves  for  the  Air  to  enter 
the  Ventilators,  of  feven  Inches  depth,  and 
two  Feet  long. 

209.  But  the  Air  of  both  Fair  of  Ven¬ 
tilators  is  not  to  pafs  in  this  Cafe,  as  in 
Fig.  f  at  T  into  one  common  Trunk, 
but  it  is  to  pafs  out  at  B  L  K  M,  Fig.  4.  near 
their  outfides,  into  feparate  Trunks  behind  $ 
each  pair  of  Ventilators  being  to  fupply 
their  refpedive  Kiln  with  Air.  The  other 
Wallower  F  is  to  turn  another  Crank, 
which  is  to  work  the  two  other  Ventila-' 
tors. 

L  2  210.  Now 
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2 1  c.  Now  to  make  fome  Eftimate  of  the 
great  Quantities  of  Air,  which  will  thereby 
be  conveyed  into  each  of  the  four  Kilns :  It 
is  found  by  Experience  that  Horfes,  one  with 
another,  can  draw  a  Force  equal  to  200 
Pounds  weight,  for  eight  Hours  in  a  Day  5 
walking  at  the  rate  of  about  two  Miles,  and 
three  Tenths,  in  an  Hour  ;  which  is  about 
three  Feet  and  a  half  in  a  Second  of  Time,  or 
the  fixtieth  part  of  a  Minute.  And  if  the 
fame  Horfe  is  made  to  draw  240  Pounds., 
he  can  work  but  fix  Hours  in  a  Day  5  and 
cannot  go  quite  fo  fall.  See  Dr.  T)efagu- 
liers’s  Cottrfe  of  Experimental  Thilofephy, 
p.  241.  Andp.  243,  he  fays  he  has  found., 
that  five  Men  are  equal  in  Strength  to  one 
Horfe,  and  can  with  the  fame  Eafe  pulh 
round  the  horizontal  Arm,  in  a  Walk  of 
forty  Feet  Diameter ;  which  he  fays,  fhould 
never  be  lefs,  where  there  is  room  for  it. 
that  being  much  eafier  for  a  Horfe  to  walk 
in,  than  a  nineteen-Feet  Walk :  For  he  ob¬ 
serves,  that  three  Men  will  pa'll  round  an 
Arm,  in  a  15)  Feet  Walk,  which  an  Horfe, 
other  wile  equal  to  five  Aden,  can  but  d^aw 
round.  But  though  a  40  Feet  Walk  would 
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be  better  for  the  Horfe,  than  one  of  19  Feet, 
on  account  of  his  turning  continually  too 
fhort;  yet  in  this  Cafe  there  is  a  Neceflity 
for  tiling  the  latter,  becaufe  the  former 
would  make  the  Lodge  too  large.  A  Man 
of  140  Pounds  Weight  drawing  a  Boat*  by 
a  . Rope  coming  over  his  Shoulders,,  cannot 
draw  above  27  Pounds,  which  is  about  one 
feventh  Part  of  what  a  Horfe  can  draw  in 
that  Cafe.  ib. . 

!•  '*  <■  ..  i  : 

2 1 1 .  Since  then  a  Horfe  can  walk, 
drawing  for  eight  Hours  200  Weight,  at 
the  rate  of  two  Miles  and  three  Tenths,  or 
22600  Feet  in  an  Hour?  which  will  make 
in  his  Circumference  of  57  Feet  (allow¬ 
ing  the  Diameter  of  his  Walk  to  be  19  Feet) 
222  Revolutions  in  an  Hour :  A nd  the  great 
horizontal  Cog-Wheel  being  36  Feet  in 
Circumference,  its  Circumference  goes 
round  at  the  rate  of  7992  Feet  in  an  Hour  5 
which  divided  by  four,  the  Circumference 
of  the  Wallower  at  its  Rounds  or  Cogs, 
gives  1998  Revolutions  of  the  Cranks  in  an 
Hour,  which  is  at  the  rate  of  33  Pvevolu- 
tions  in  a  Minute. 


212.  Which 
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212.  Which  fuppofing  the  Ventilators 
to  be  each  ten  Feet  high  and  five  Feet  wide, 
will  be  twenty  two  and  a  half  Feet  of  Air  at  a 
Stroke,  allowing  as  above  (Numb.  186)  one 
Tenth  of  the  Air  to  efcape  at  the  Edges  of  the 
Midriffs  5  and  each  Revolution  of  the  Cranks 
giving  two  Strokes,  that  will  be  fixty  fix  in 
a  Minute,  and  two  Thoufand  two  Hundred 
and  twenty  fcven  Tuns,  which  each  of  the 
four  Ventilators  will  convey  into  each  Kiln 
in  an  Hour;  that  is  283  Tuns  more  than 
the  Hand-Ventilators  Numb.  1 86,  do  convey, 
in  the  fame  Time.  And  if  thefe  Ventilators 
are  made  1 2  Feet  high,  and  fix  Feet  wide,  then 
the  Quantity  of  Air  conveyed  into  each  Kiln, 
will  be  3207  Tuns  in  an  Hour.  Thefe  very 
large  Horfe-Vcntilators  will  therefore  be 
of  fervice,  where  it  is  needful  to  convey 
very  great  Quantities  of  Air,  as  here  in  this 
Cafe,  and  in  very  large  Mines,  where 
the  Air  conveyed  by  two  pair  of  them,  as  in 
Fig-  2.  or  4.  will  be  at  the  rate  of  6414 
Tuns  in  an  Hour. 

(XXIV.) 
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2i3-'f  T  THEN  Hops,  efpecially  wet  ones, 
V  V  lie  many  Hours  in  a  Heap,  be¬ 
fore  they  are  laid  on  the  Kilns  to  dry  ;  they  are 
apt  to  get  Damage,  and  be  difcoloured.  To 
prevent  which  Inconvenience,  I  fixed  in  the 
fame  Hop-Houfe  two  Pair  of  l'uch  Ventila¬ 
tors,  as  are  deferibed  in  Fig.  2.  to  the 
Joice,  which  bear  up  the  Floor  on  which 
the  green  Hops  are  laid;  they  were  feven 
Feet  eight  Inches  long,  and  four  Feet  four 
Inches  broad,  and  twelve  and  a  half  Inches 
deep  within  fide;  lb  there  was  room  for 
the  Midriffs  to  move  up  and  down  a  Foot : 
But  at  the  other  Valve  end,  they  were  twenty 
Inches  deep,  for  the  fake  of  the  larger 
Valves,  which  were  each  fourteen  Inches 
long,  and  eight  deep;  One  Inch  of  the 
Subftanee  of  the  Valve-Board  being  left  at 
the  Top,  two  in  the  middle,  and  one  at  the 
Bottom,  for  the  Valves  to  be  nailed  to  and 
fall  againll. 

2x4.  From  thefe  Valves  the  Air  was 

L  4  conveyed 
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conveyed  in  and  out  of  the  Ventilators  at  the 
rate  of  about  tjiz  Tuns  in  an  Hour,  up 
into  a  large  Air-Trunk,  which  was  fifteen 
Feet  long,  whence  it  run  between  wooden 
Bars  nailed  on  the  Floor,  which  were  four 
Inches  deep,  two  Inches  thick,  and  two 
Inches  diftant  from  each  other :  But  it  had 
taken  up  much  lefs  Stuff,  if  Laths  or  Bars 
only  two  Inches  thick  had  been  nailed  on  the 
Flooi,  at  the  Difiance  of  fifteen  Inches  ,  and 
acrofs  them,  other  Laths,  at  two  Inches 
diftance,  asdeferibed  in  Fig,  8.  On  thefe 
v/as  laid  a  Hair- Cloth  feventeen  Feet  long, 
and  fifteen  broad. 

2 1  T  When  the  Ventilators  were  work¬ 
ed,  which  was  done  by  means  of  another 
Level  fixed  fideways,  like  a  Pump  Handle  to 
one  end  G  or  F  of  the  long  Lever,  Fig.  2C 
then  a  Handkerchief,  which  was  fpread  on 
the  Hair-Cloth,  was  blown  up  feveral 
Inches  ,  but  not  fo,  at  thofe  Parts  which 
were  far  from  the  great  Air-Trunk  ZX  Y, 
viz,  becaufc  the  Air  palling  mofl; 
ficely  through  the  Hair- Cloth,  was  all  wafted, 
long  before  it  reached  to  the  farther  end; 
for  which  reafon,  the  Air  palling  alfo  very 

freely 
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freely  through  Hops,  they  -ought  to  be  laid 
four  or  five  times  thicker,  near  the  great 
Air-Trank,  than  at  the  farther  end  $  where 
the  Interftices  of  the  Bars  were  clofed  up 
with  a  Board,  and  parted  with  Paper,  as  were 
alfo  all  the  joints  of  the  Boards  of  the  Floor? 
to  prevent  the  efcaping  of  Air. 

•  s.  n  •!  * 

216.  These  Ventilators  will  be  of  ule 
not  only  for  preferring  of  Hops,  but  alfo 
for  drying  cold,  and  Avcetening  mufty  Corn. 
With  a  view  to  which,  a  Aiding  Shutter  was 
fixed  in  the  great  Air-Trunk  Z  Z,  to  flop  its 
afeending  up  through  the  whole  Hair-Cloth,, 
in  cafe  one  Part  of  it  fhall  be  fufficient  for 
the  Quantity  of  Corn  that  is  to.be  ventilated ; 
for  the  lefs  the  Spread  of  the  Hair-Cloth, 
fo  much  the  fafter  will  the  Air  pafs  up  thro’  ir. 

(  XXV.  )  - 

..  $ 

217 .  A  S  to  Malt,  being  dcilrous  to  try, 
jl  jL  what  Degree  of  Drynefs  might 
be  given  it,  by  being  ventilated  upwards  with 
common  cold  Air  s  March  2 2d,  there  beins: 
a  dry  North-Eaft  Wind,  I  procured  a  Pack 

.  of 
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or  undryed  Malt,  and  put  it  into  a  Box,  with 
a  Canvas  falfe  Bottom,  where  it  Jay  about 
four  Inches  thick.  It  weighed  8  Pounds, 
7  Ounces  and  a  half,  and  one  Dram.  During 
the  firft  fix  Hours  Ventilation  upwards,  it 
wafted  at  the  rate  of  three  Ounces  and  a 
half  every  two  Hours;  during  the  following 
fifty  Houis  Ventilation,  it  wafted  nearly  at 
the  rate  of  one  Ounce  and  a  half  every  two 
Hours;  and  for  the  remaining  laft  twelve 
Hours,  it  wafted  nearly  at  the  rate  of  half 
an  Ounce  every  two  Hours.  So  that  in  fix- 
ty  eight  Hours,  it  wafted  in  all  four  Pounds 
twelve  Ounces  and  a  half,  viz.  near  of 
the  whole  weight:  in  which  time  there 
pafled  through  the  Interftices  of  the  Malt 
244->00°  Gallons  of  Air.  This  Malt  when 
thus  dryed  was  crifp  and  hard  to  bite,  but 
not  near  fo  hard  as  Kiln-dryed  pale  Malt, 
which  is  24.  Hours  in  drying :  on  which  ac¬ 
count  it  did  not  grind  fo  well,  and  fomeofit, 
tho’  clofe  corked  up  in  a  Bottle,  did  after  fome 
days  grow  lefs  hard,  viz.  probably  becaufe 
the  Moifture  near  the  middle  diffufed  itfelf 
towards  the  dryer  and  harder  outfide.  Ale 
was  brewed  with  this  Malt,  which  was  very 
well  tailed,  but  not  fo  pale  as  was  expected  ; 

which 
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which  might  be  owing  to  the  manner  of 
preparing  it  in  the  Couch. 

2 1 8.  B  u  t  if  inftead  of  cold,  plenty  of  hot 
Air  be  conveyed  upwards  through  Malt,  it 
will  then  dry,  not  only  much  fafter,  but  alfo 
better  than  in  the  common  way  of  drying. 
For  when,  for  trial,  pale  Malt  wasdryed,  on 
one  of  the  abovementioned  Kilns,  Numb. 
179.  and  ventilated,  the  firft  Kiln  was  dry- 
ed  in  eleven  Hours,  and  a  fccond  Kiln  in 
nine  Hours;  during  eight  Hours  of  which 
nine,  the  drying  Malt  was  ventilated  :  where¬ 
as  a  like  Kiln  of  unventilated  Malt  was  at 
the  fame  time  twenty  Hours  in  drying,  the 
Wind  blowing  very  frefh;  whereby,  the 
more  Air  being  conveyed  in  at  the  Kiln- 
Door,  brought  it  on  lboner  than  it  would 
otherwife  have  done  5  a  Kiln  of  Pale  Malt 
being  ufually  about  twenty-four  Hours  in 
drying  and  hardening. 

219.  The  abovementioned  Mr  .Baker 
obferved,  that  though  the  Weather  was  wet, 

4  _  1 

and  the  Tiles  very  damp  within,  yet  the 
Moifture  went  off  the  Malt,  without  Sweat, 
with  Ventilation,  in  much  lefs  Time,  than 
ia  the  other  Kiln  without  Ventilation, 

which 
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which  fweat  very  much;  and  confequently 
the  Malt  which  was  dryed  without  Sweat, 
was  much  the  better  of  the  two.  This  Malt, 
he  lays,  was  very  good,  being  dryed  pale, 
and  made  a  pale  Wort  of  a  fine  Talk. 
Though  he  obferves,  that  it  will  not  be  fo 
pale  with  a  Cockle-Kiln,  as  when  dryed  in 
an  open  Kiln,  with  Coake,  or  Welch  Coal. 

2  2  o.  One  Pair  of  thefe  Ventilators  being 
given  him,  he  conveyed  them  to  Sandwich , 
and  fixed  them  to  his  open  Malt-Kiln  there, 
which  had  no  Cockle  in  it :  where  he  found 
tb  ”  by  Ventilation,  he  could  dry  either  pale 
or  brew  a  Malt,  in  half  the  ufual  Time, 
Wmi  a  fomewhat  larger  Fire;  for  as  in  dry¬ 
ing  Hops,  fo  in  drying  Malt,  a  greater  Heat 
may  be  given  when  ventilated,  than  when 
not.  And  the  pale  Malt  thus  dryed,  was 
paler  and  lower  coloured,  and  the  brown 
much  brighter,  than  that  which  is  dryed 
without  V entilation :  Whence  he  concludes, 
that  both  forts  being  thus  dryed  without 
Sweat,  will  make  better  Beer,  than  if  dryed 
in  the  ufual  Way. 

22i.  If  the  Labour  of  working  the  Ven¬ 
tilators,  during  the  whole  time  of  drying, 

fhall 
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{hall  be  thought  too  much;  he  is  of  Opinion, 
that  it  would  do  good  Service,  if  they  were 
worked  only  fo  long,  as  the  principal  Damp 
continued  among  the  Malt  ?  efpecially  in  a 
(till,  moift,  heavy  Ain 

222.  He  obferved,  that  Malt  lying clofer 
together  than  Hops,  a  light  Handkerchief 
laid  on  it,  was  not  fo  fenfibly  moved  by 
Ventilation,  as  when  it  lay  Ipread  on  Hops. 

223.  The  ufual  Heat  given  to  pale  Malt, 
which  is  to  be  dryed  in  twenty-four  Hours, 
is  about  fifty-two  Degrees  above  freezing, 
which  is  twelve  Degrees,  viz.  near  one 
Sixth  below  Blood- warm:  But  when  to¬ 
wards  the  latter  End  of  drying,  the  prim 
cipal  Moifture  is  go  ne  off,  then  the  Heat 
of  the  Malt  is  increafed  to  138  Degrees 
above  Freezing,  viz,*  more  than  double 
the  Heat  of  Blood,  which  is  64.  Degrees. 
And  this  Degree  of  Heat  both  hardens  the 
Malt,  fo  as  to  make  it  keep  long  well  in 
Store,  and  alfo  gives  it  an  agreeable  Swcct- 
nefs. 

224,.  In  order  to  make  brown  Malt,  a 

much 
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much  greater  degree  of  Heat  is  given  it/ 
while  it  is  in  a  damp  Swe at. 


(  XXVI.  ) 

22f.r~¥~iHES  e  Ventilators  may  alfo  be 
Jt  of  ufe  to  thofe  who  take  the 
Hulls  off  from  any  Grains,  by  moiftening 
them  firft:  Thus  whited  Pepper  may  be  well 
dryed ;  and  Starch-Makers  may  thus  dry  their 
Starch,  with  warm  Air  from  a  Stove.  Several 
kinds  of  Sweatmeats  may  be  dryed  thus,  and 
alfo  be  preferved  very  dry  and  free  from  Damp 
or  Mouldinefs,  by  ventilating  them  now 
and  then  for  a  little  time. 


226.  A  n  d  if  the  frowzy  Air  of  Larders , 
Tantreys ,  and  Safes ,  be  now  and  then 
thus  exchanged  for  frefh  Air,  it  will  con¬ 
tribute  to  the  keeping  of  the  Meat  fweet, 
and  free  from  Muftinefs,  much  the  longer. 


227.  And  fmce  a  moift  Air  conduces 
much  to  the  rafting  of  Iron,  they  would 
probably  be  very  fervieeable,  in  keeping  • 
Arms  bright  in  large  Armories,  fuch  as  are 
in  tht  Tower  of  London.  *  -- 

'■*v  2  2  84THE 
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228.  The  Expence  of  Trial  withthefe 
Ventilators  in  thefe  Cafes,  is  inconfiderable, 
and  the  Benefit  propofed  great.  They  will 
doubtlefs  alfo  be  of  fervice  in  many  othet 
Inftances,  which  do  not  occur  to  me,  but 
may  hereafter  be  thought  of,  and  applied 
by  others  to  be  ferviceable  to  them  in  their 
feveral  Profeffions* 

(XXVII.) 

J.'  ■  ■  :  ••  •  -  -  ;  :  ’  ' . .  \  •  ;  . ? 

229.  TF  I  had  had  Opportunities  to  make 
jL  more  Trials  in  feveral  of  the  Things 
here  propofed,  I  could  have  given  a  fuller 
and  more  fatisfa&ory  Account  of  them.  It 
were  therefore  to'bewifhed,  that  whatever 
Succefs  or  Difficulties  occur  on  trial,  as  alfo 
what  further  Improvements  {hall  hereafter 
be  made  herein,  were  from  time  to  time 
communicated  to  the  World. 

230. 1  t  will  be  a  great  Satisfaction  to  me, 
if  thefe  Things  {hall  prove  beneficial  to  Man¬ 
kind  5  efpecially  to  thofe  numerous,  ufeful  and 
valuable  Perfons,  who  occupy  their  Bujinefs 
in  great  Waters:  Whom  I  have  laboured 
1  in 
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in  many  ways  to  do  the  beft  Service  I 
could.  And  oh  !  that  I  could  prevail  with 
them*  to  be  in  earned;  fo  true  to  their  own 
Intereft,  as  not  to  deftroy  their  Health  and 
fhorten  their  Lives,  by  the  intemperate  Ufe 
of  diftilled  fpirituous  Liquors,  fuch  as  Bran¬ 
dy,  Rum,  Arrack,  &c.  The  Health  of  many 
of  them  is  impaired,  and  dangerous  Sick- 
nefles  are  often  occafioncd,  by  the  very 
noxious  rancid  clofe  Air  in  Ships :  But  the 
Number  of  thofe,  who  lofe  their  Lives  by 
this,  and  all  other  Dangers  and  Difficulties 
they  are  expofed  to,  is  fmall  in  comparifon 
of  the  vaft  Multitudes  that  are  deftroyed  by 
thefe  pernicious  Liquors,  efpecialiy  in  hot 
Climates.  And  will  not  the  yearly  Deftruc- 
tion  of  Thoufands,  nay  of  Millions  all  over 
the  World,  deter  them  from  it?  Will  not 
the  ftrong  natural  Defire  they  have  to  live 
long  an4  fee  good  and  healthy  'Days,  prevail 
with  them  to  avoid  this  Bane  of  Mankind  ? 
Will  they,  in  fpite  of  all  thefe  Arguments, 
be  their  own  Executioners,  and  confign 
themfelves  over,  not  only  to  prelent,  but 
eternal  Death  alio  ? 


ON 
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43I.TT  may  not  be  improper  here  to 
mention  a  Propofal  which  I  have 
long  thought  might  probably  prove 
of  very  great  Service  to  Shipping :  And  that 
is,  to  have  a  fhort  Account  drawn  up  and 
publifhed  of  the  principal  Methods,  that  arc 
now  in  ufe,  or  that  have  from  time  to  time 
been  propofed  and  tryed  >  for  preventing  the 
Planks  and  Timbers  of  Ships  being  eaten  by 
Worms.  This  feems  to  me,  to  be  the  like- 
Heft  Way  to  find  out  a  more  effedual  and 
cheaper  Remedy  than  is  yet  known.  Were 
I  to  engage  in  the  Refearch,  which  I  have  no 
Intention  to  do ;  I  fhould,  in  the  firft  place, 
make  it  my  Endeavour,  to  know  what  had 
hitherto  been  attempted ;  and  the  Reafons 
why  thofe  feveral  Attempts  had  proved  ui> 

M  fuccefsful : 
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luccefsful  :  for  I  have  frequently  found,  that 
the  knowing  what  will  not  do,  has  led  me 
to  the  thing  fought  after.  The  Mind  un- 
affifted,  can  view  but  one  Thing  at  a  time  > 
but  when  all  the  feveral  Attempts  are  laid 
before  it,  in  one  View,  they  may  give  rife 
to  new  Hints  j  or  various  Combinations, 
of  fome  of  thole  Things  which  alone  have 
proved  unfuccefsful,  may  perhaps  be  more 
effectual. 

232.  ANDbefides,  by  fetting  the  Thing 

in  a  clear  and  full  View,  to  the  World?  it 

will  very  much  increafe  the  Probability  of 

Succefs:  for  as  Men  have  very  different 

Views  of  Things  according  to  their  different 

Talents,  or  Profelfions  j  fo  that  what  may 

never  be  difeovered  by  very  ingenious  Men 

in  one  Profefllon,  may  yet  haply  be  done 

by  others.  Thus,  if  Artizans  of  different 

Profelfions  would  confult  each  other,  and 

if  thofe  who  have  a  more  in  larged  Know- 

ledge  of  Nature  would  confult  Artizans, 

and  Artizans  them,  and  each  openly  and 

candidly  communicate  Notices  to  each  o- 

ther,  there  would  doubtlefs  by  this  means 
*  * 

be 
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be  many  ufcful  Difcoveries  made  from  time 
to  time,  to  the  great  Benefit  of  Mankind. 

233.ICANNOT  therefore  forbear  hearti¬ 
ly  to  recommend  the  Thing  not  only  to  my 
own  Country,  but  to  all  Maritime  Nations, 
that  they  would  join  in  communicating 
their  feveral  Attempts  in  this  way ;  and  if 
withal  a  Reward  was  annexed,  I  believe  a 
much  lefs  Reward  than  what  is  offered  for 
the  Difcovery  of  the  Longitude,  would  fpur 
People  on  to  engage  in  a  Refearch  ;  which, 
as  it  is  of  vaftly  more  Importance  to  Navi¬ 
gation,  than  the  Difcovery  of  the  Longi¬ 
tude;  fo,  for  our  Encouragement,  there  is  a 
much  greater  Probability  of  Succefs  in  ir. 
As  feveral  ingenious  Perfons  have  made 
confiderable  ufeful  Advances,  in  that  lefs 
important,  and  probably  more  difficult  Dif¬ 
covery;  fo  there  is  good  reafon  to  think  that 
very  ufeful  Improvements  would  in  a  little 
Time  be  made  in  this. 

234.  IShall  only  mention,  that,  from 
feme  Obfervations  which  I  have  made,  it  is 
to  be  feared,  that  oily  unduous  Things  are 
likely  to  penetrate  deep  into  Oak, 

M  2  which 
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which  has  a  watry  Sap :  But,  as  it  is  well 
known  to  Oilmen,  it  will  penetrate  far  into 
Fire,  which  has  an  oily  un&uous  Sap,  Oil 
and  Oil  readily  uniting  $  infomuch,  that 
they  are  obliged  to  fet  Veflels  under  the  Fir 
Heads  of  Oil-Casks,  to  receive  the  Drop¬ 
pings  of  Oil  which  ouze  thro’  the  whole  Sub- 
fiance  of  the  Wood,  tho'  thick.  And  they 
further  obferve,  that  Oil  gives  the  Fir  fuch 
a  furprizing  Degree  ofToughnefs,  as  will 
turn  the  Edge  of  the  Adze  or  Ax,  in  cut¬ 
ting  it :  Now  if  Oil  could  be  made  thus  to 
penetrate  into  the  Subffance  of  the  Fir-Boards 
with  which  Ships  areflieathed  5  and  there  were 
mixed  with  the  Oil,  fame  proper  Thing  that 
were  difagreeable  to  the  Worms,  then  this 
would  prefer ve  the  Ships  :  But  in  cafe  that 
neither  fuch  a  Mixture  norths  Oil  could  be 
made  to  penetrate  deep  into  the  Fir,  yet  as 
frequent  oiling  would  give  great  Toughnefs 
and  Dureabiencfs  to  the  Sheathing  $  fo  fuch 
Sheathing  would  fo  much  the  longer  preferve 
fuch  a  ‘Paying  under  it,  from  being  rubbed 
oif,  as  fhould  be  found  impenetrable  to  the 
Worms ;  and  that  fuch  Payings  may  be  had, 
there  is  no  doubt  5  but  the  great  Difficulty 
has  hitherto  been,  as  I  am  informed,  to 

preferve 
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preferve  fuch  Paying  from  being  rubbed 
off. 

23 f.  As  Verdigreafe  is  moft  difagree- 
able  and  deftrudive  to  all  Animals  whatfo- 
ever  j  fo  I  believe  that  a  very  fmall  Propor¬ 
tion  of  it  in  any  Paying  whatever,  would  do 
good  Service.  I  have  found,  that  a  thirtieth 
Part  of  it  melted  with  Tallow,  has  given 
the  Tallow  a  confiderable  degree  of  Green- 
nefs :  and  alfo  that  Sea-Water  will  not  wafh 
it  out  of  the  Tallow,  even  tho"  it  has  laid 
long  in  it,  and  coarfe  Verdigreafe  is  not 
dear. 

236.  The  great  Damage  that  is  done  to 
Shipping  by  Worms,  as  it  has  doubtlefs  hi¬ 
therto  put  Men  on  trying  from  time  to 
time,  all  imaginable  Means  to  prevent  it  5  fo 
fhould  it  urge  us  on,  ftill  to  perfevere,  and 
not  defpair  of  Succefs,  in  fo  important  an 
Affair. 
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jfe  *5#//.?  unwhole fome,  32. 

its  pernicious  Effects,  42,  to  fou 
J/\r  fuffocating  Tower  to  prove ,  65*. 

bejl  to  Ventilate  Corn ,  98,  &c.  123. 
c£)r/,  Effect  on  Refpiration 9  106. 
Cte  of  the  great  Injlruments  of  Na 7 
126. 

Is  electrical,  12 ye 

Air 
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Air,  hot ,  to  convey  in  plenty,  140. 
Armories,  to  be  ventilated,  158. 

B. 

Barracks,  to  ventilate,  22. 

Beer,  hot ,  to  cool  by  Ventilation ,  128* 
Bins,  propojed  to  preferve  >  Peafe  in 
Ships ,  60,  61. 

jS/  them  much  Stowage  faved,  63. 
Bottles,  to  clean ,  70. 

Bread,  £0 preferve ,  59,  69- 

Breath,  draws  Infections  in,  40. 

The  Quantity  carried  off  by  it,  43. 
jHW  incommoded,  44,  47. 
izz  clo fe  Rooms,  48* 

Brimftone,  zAf  Fumes  cure  Infection,  £ 1  > 

Bugs,  to  £3,  £4* 

C. 

Casks,  mufty,  to  fweeten,  70. 

Churches,  their  Air  to  refrejh ,  48, 
Cleanlinefs,  withal  recommended,  £<x 
Corn,  Ships  to  ventilate,  33,  91,  92, 

To  preferve,  81,  &c. 

How  much  it  fir  inks  in  Me  a  Jure  ou 

Jhaking,  90. 

To  fumigate,  93. 

Fumigated  has  no  ill  Savour,  96. 
[Vafied,  ventilated  dry ,  97,  102,  &e. 
Mujly  to  fweeten,  iof. 


Corn, 
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Corn,  in  Graineries  and  Ships  to  ventilate , 
hi. 

In  Mows  to  dry ,  1 1 

D. 

Damps,  their  kinds  in  Mines ,  21. 

A  Diving  Inftrument  defcribed ,  66. 
Drams,  their  pernicious  Effects,  112. 

F. 

Fir,  imbibes  Oil,  164. 

Fumigation,  propofed  to  cure  Ships  and 
Houfes  of  Infection,  fi,  f2. 

To  preferve  Bread  and  Beafe  in  Ships , 
6 1,  62. 

Of  Corn,  93. 

Gives  Corn  no  ill  Savour ,  96. 

G. 

Goals,  ventilate ,  22,  fo. 

TDi ft  embers ,  45*. 

Graineries,  how  to  prepare,  82,91,6a:. 

Ti?  ventilate  now  and  then ,  1 1 1 . 

The  great  Ufe  of  ventilating  them ,  1 1 2. 
Green-Houfes,  to  ventilate,  24. 
Gun-Powder,  dry  by  Ventilationr  64, 
124,  12 
To  dry,  1 19. 

H. 

Hops,  Kilns  to  order ,  138, 

Ventilators,  129,  144. 

Ti?  ventilate,  16,  129. 

Ventilated ,  136,  &c. 


Hops, 
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Hops,  their  different  ‘Degrees  of  Heat  in 
drying ,  141. 

Horfes,  in  Ships  to  preferve ,  3  3 . 
Hofpital-Ships,  to  ventilate ,  33. 

Hofpitals,  to  ventilate ,  33,  fo. 

I. 

Infants,  /jar?  by  Swathing ,  77. 

77j«r  ■S’Za/Zi  oa^/tf  aa?  ?a  /-<?  compref 

fed ,  78. 

Infection,  enters  by  the  Breath ,  40. 

To  cure  by  Fumigation,  71,  fa¬ 
ll. 

Larders,  ?a  be  ventilated,  if 8. 

Leakages,  to  flop  in  Ships,  67. 

M. 

Magazines,  ?<?  ventilate,  16,  20,  1  24. 
Malt,  to  ventilate ,  16. 

Ventilators,  1 19. 

Kilns  to  order,  138. 

Dryed  with  cold  Air,  if 3. 

/a7r/j  hot  Air,  iff. 

Mills,  will  eafily  ventilate  Corn,  108. 

Will  winnow  Corn,  no. 

Mines,  to  ventilate,  16,  iy,  20. 

Their  fever al  kinds  of  Damps ,  2 1 . 
Mows,  of  Corn  to  dry,  nf. 

Muftinefs,  to  cure,  70. 
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Oak,  will  not  imbibe  Oil,  1 63. 

Oil,  will  not  foak  into  Oak,  16^ 

P. 

Pantreys,  to  be  ventilated ,  1  y8. 

Peafe,  in  Ships  to  preferve ,  6 o,  61,  62. 
Pepper,  white,  to  ventilate,  iy8. 
Perfpiration,  /Ar  Quantity,  32,  42,  43. 

iYjr  Matter  noxious ,  42. 

Plague,  /Yx  Infection  to  cure ,  54. 

R. 

Regulator,  deferibed ,  7. 

Refpiration,  the  Quantity  carried  off  by 
it,  43. 

iiiW  ajfeSted  by  a  dry  Air,  10  <5. 
Refpirator,  /Yj*  Defcription  and  Ufe,  66. 
Ricks,  of  Corn,  to  dry,  1 1  7. 

Rivers,  why  they  freeze  firjl  at  bottom ,  72 . 
Their  upjper  Water  defeends  towards  the 
bottGm,  72. 

Rooms,  clofe,  the  Taconveniencies  of 
them ,  48. 

S. 

Safes,  to  be  ventilated,  1 78. 

Sea-Water,  defeends  and  afeends,  at  great 
‘Depths,  73. 

Ships,  to  ventilate,  24,  &c. 

Ships, 


INDEX.  1 71 

Ships,  Hofpital ,  to  ventilate ,  33. 

New,  unhealthy ,  33. 

Preferved  by  Ventilation ,  34* 

Zi?  much  ventilated ,  38. 

To  fumigate,  fi>  to  54. 

Their  Leakages  to  flop,  6y}  6 8. 

Worms  to  deftroy ,  1 6  r . 

Sheathing  to  make  durable ,  1 64. 
Smoke,  ^  Room  cleared  of  it  by  Ventila¬ 
tion ,  1 6,  ft). 

Spirits,  dift tiled. ,  their  pernicious  Effects, 
1 1 2,  160. 

Swathing,  Infants ,  76. 

T. 

Tar,  Fumigation  with  it,  52. 

IT 

Valves,  deferibed,  9. 

Ventilators,  large ,  their  Defcription ,  3,  &c. 
Z0  ^  moved  by  a  Horfe  or  Water ,  1 6, 1 7*. 
S Double  or  treble ,  18. 

Upright  deferibed ,  19. 

Their  Ufef nine fs  in  Ships,  38,^49. 
Small  deferibed , 

Z7^/>  Ufes ,  f9,  &c.  6f,  69. 

For  Corn ,  100,  ifi. 

To  be  fixed  in  Mills ,  108. 

Will  carry  off  noxious  Vapours ,  127. 
//Z7/  dry  and  preferve  Wool Feathers , 
128. 


Ventilators, 


*72  I  N  D  £  X. 

\  emulators,  will refrefh  in  hot  Climates,  1 1 S. 
ror  Hops  and  Malt ,  129,  ifi. 

How  to  move  with  Horfe  or  Mill 
144,  &c.  * 

\  cnrilation,  /Yj  Labour  in  Ships,  not  great. 
3  f% 

Its  Importance,  39,41. 

Its  Ufe  in  cooling  Beer ,  128. 
Veidigieafe,  to  prevent  Worms ,  16$. 
Vermin e,  to  defiroy ,  5*7. 

Vinegar,  /V.r  Ships ,  47. 

C//J  /V/ pick  Chambers ,  46. 

W. 

Water,  ft  inking  to  fweeten ,  69,  &c. 
Putrid  or  ft  inking,  will  clean  Bottles 
and  fweeten  mufty  Casks ,  70, 

Wells,  to  ventilate ,  20. 

Of to  ventilate,  67. 

To  go  with  fafety  into  them,  67. 

VV  heat,  the  I'acancy  between  its  Grains,  8  7. 
One  Tenth  heavier  than  IVater,  84 
JVajhed  and  Kiln-dry ed,  not  good,  97, 
Ventilated  good,  97.  ’ 

Forty  Bu/he  Is,  are  equal  to  fifty  andahalf 
Cubic k  Feet,  108. 

The  Quantity  of  its  Moifture  when 
wafhed,  109. 

Cold,  will  foon  be  dry  ed,  no. 

Wind-fails,  their  Defehls,  31,  38. 
Work-Houfes,  to  ventilate,  22,  fo. 

Worms,  of  Ships,  to  prevent,  161,  to  16  f, 

THE  END. 
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